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1.0 INTRODUCTION

This report presents the results of a Sediment Profile Image (SPI) survey
conducted in the Lower Willamette River from RM (RM) 0 (the Willamette’s
confluence with the Columbia River) upstream to RM 15.7 (the upstream edge of
Ross Island) in December 2001. The survey was conducted by the Lower
Willamette Group (LWG) as part of preliminary or Phase 1 Studies of the
Portland Harbor Remedial Investigation/Feasibility Study (RI/FS). This report is
a required deliverable under the Stipulated Agreement for Portland Harbor which
was incorporated by reference into the Administrative Order on Consent for the
Portland Harbor CERCLA Site.

Prior to the start of the survey, a complete Sampling and Analysis Plan/Quality
Assurance Project Plan/Health and Safety Plan were submitted to EPA (SEA
2001). This survey was completed in accordance with those plans.

1.1 STUDY OBJECTIVES

The purpose of this study was to provide reconnaissance information on physical
and biological features of surface sediments in the Lower Willamette River from
Ross Island to the Columbia River. These data, in addition to information from
other Phase 1 efforts (e.g. precision bathymetry, Sediment Trend Analysis®
survey), provide information needed to develop an effective approach to the
RI/FS for sediments in the Lower Willamette River.

Specifically, the objectives of the SPI survey were to generate and supplement
survey area-wide information on (SEA 2001):

e Qrain size distributions

e Patterns in physical disturbance

e Benthic community distributions

e (Gradients in benthic habitat conditions, especially in the
nearshore areas.

1.2 STUDY DESIGN

SPI images were obtained from 478 stations in the Lower Willamette River from
RM 0 to RM 15.7. In general, stations were located along regularly spaced, cross-
river transects. SPI station locations are shown in Figure 1-1.

Along each transect, the greatest number of stations were placed in the nearshore
areas (those having water depths of 20 feet or less, Columbia River Datum, CRD).
It was anticipated that the nearshore areas would exhibit the greatest
heterogeneity of sediment types, and potential land uses and habitats. Nearshore
stations accounted for about two thirds of the total number of stations sampled.
The remaining stations were located within the federally-maintained navigation
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channel or the main river stem. Because of its more uniform depths and
physiography, benthic conditions in the channel were considered likely to be less
variable than nearshore, off-channel areas.

The study area has been divided into three subareas with different sampling
densities as described below. The densest station grid was located within and just
beyond the Initial Study Area (RM 3.5-9.2), as defined in the RI/FS Statement of
Work. SPI data from this area will contribute to the development of RI sampling
strategies and may help in the interpretation of other data types. The lower (RM
0-3) and upper (RM 9.7-15.7) river segments were sampled at a lower station
density. These data catalog general bottom conditions and habitats in these river
segments and may help locate reference areas for the RI in upstream areas.

Upper Willamette River (RM 9.7 to RM 15.7): A total of 24 cross-river
transects spaced 400 meters apart were sampled in this region (Figure 1-1a, b).
Stations were designated along each transect at target depth contours (10 and 20 ft
isobaths) on each side of the channel and in the channel itself (40+ ft isobaths).
The federal channel terminates at RM 11.7. Upriver of this point, stations were
located at target depths by the field crew based on the vessel’s fathometer.
Generally, four stations were sampled on each transect, with up to three placed in
the nearshore, shallow (< 20 ft) areas and one located in the channel or a
relatively deep mid-river location. Although targeted in the SAP, there were no
stations sampled within Ross Island Lagoon because access was denied.

Portland Harbor Area (RM 3 to RM 9.7): A total of 54 cross-river transects
spaced 200 meters apart were sampled in the Portland Harbor Area (Figure 1-1b,
¢, d). As in the upper river, stations were located along each transect at the target
depth contours (not shown) on each side of the federal channel and in the channel
itself. Approximately six stations were designated per transect. Four stations
were generally located in the nearshore shallow (< 20 ft) areas outside the
channel, and two were located in the channel (> 40 ft) including both toe and mid-
channel areas. Swan Island Lagoon and other off-river areas were also sampled.
In these areas, stations were randomly staggered along the transects (Figure 1-1b).

Lower Willamette River (RM 0 to RM 3): A total of 16 cross-river transects
spaced 300 meters apart were sampled (Figure 1-1d). On each transect, stations
were located at real-time target depth contours on both sides of the federal
channel and in the channel itself. Typically, six stations were occupied on each
transect. Four stations were located in the nearshore shallow (< 20 ft) areas
outside the channel and two were located in the channel (> 40 ft) including both
toe and mid-channel areas.
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2.0 METHODS

This section provides an overview of the methods used to collect and analyze SPI
data along with detailed documentation of the field survey. The discussion of the
sampling, sampling methods and analyses will be referenced to the SAP (SEA
2001), and any deviations will be noted.

2.1 FIELD METHODS

The sediment profile imaging survey of the Willamette River was conducted from
28 November 2001 through 11 December 2001. The survey was conducted by
Striplin Environmental Associates (Olympia, WA) and its subcontractors, Blue
Water Engineering (Seattle, WA) and Germano and Associates (Bellevue, WA).
All sampling was conducted aboard the R/V Nancy Ann, owned and operated by
Marine Sampling Services of Burley, WA.

2.1.1 Navigation and Positioning
All vessel navigation and positioning was accomplished using a differential global
positioning system (DGPS) interfaced to an integrated navigation system. A
Trimble Model XX DGPS was used for positioning with navigation data output to
a computer running HYPACK™ navigation and data acquisition software. The
U.S. Coast Guard Astoria differential correction signal was used during this
survey for the DGPS navigation. During the survey, the DGPS antenna was
mounted above the lifting point of the SPI camera in order to record the position
of image acquisition.

At the start and conclusion of each survey day, the vessel was piloted to a known,
fixed location and the vessel position recorded. This served as a check on
navigation system accuracy. Throughout the duration of the survey, coordinates
were both manually and digitally recorded at the time of each camera deployment
and 1mage acquisition event. The navigation log maintained during the survey
and a complete listing of image acquisition coordinates is provided as Appendix
A.

2.1.2 Sediment Profile Image Collection
Throughout the survey, a Benthos Model 3731 sediment profile camera (Benthos
Inc., North Falmouth, MA) was used. A camera schematic and depiction of
camera deployment is shown in Figure 2-1. All sediment profile images were
collected using Kodak® Ektachrome ISO 200 color slide film. During each
deployment, two images were collected: one five seconds after the camera
contacted the seafloor, and another fifteen seconds after the camera contacted the
seafloor. The camera was deployed three times at each station, collecting a total
of six images (three replicate image sets with each set consisting of a 5 second
and 15 second exposure).
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For each station sampled, the vessel was piloted to the target location while the
water depth was monitored. In the nearshore areas, SPI sampling stations were
targeted at the 10 ft and 20 ft water depths. In instances where the target station
coordinates were not at the desired depth interval, the vessel was piloted to a
different location along the sampling transect that had the requisite water depths
before the camera was deployed. Specific water depth values were not
determining factors while sampling the main body of the river channel away from
the nearshore and shallow areas; in the channel, the vessel was piloted to the
target coordinates, and three replicate deployments were collected. All
deployments were collected within 50 ft of the target station coordinates at these
locations. In the nearshore areas where stations were moved to the intended water
depths, all replicate images were collected within 50 ft of the first replicate. Ata
few stations, especially some nearshore stations within the Initial Study Area
(ISA), as defined in the AOC/SOW (RM 3.5 to 9.2), the target sampling station
was obstructed by either debris, fixed obstacles (e.g. submerged piling), or
moored vessels. To the extent possible, areas as near to the target station as
practical were sampled, rather than the target location itself. Procedures for
sampling at these stations were similar to those described for the other nearshore
stations. Figure 1-1 shows the actual station locations and sampling transects.

Throughout the survey, the field crew kept redundant sample logs. Image
collection sheets and SPI logs are provided as Appendix B. Information included
in the field data sheets and SPI logs included: personnel, weather conditions,
date, station, time, water depth, camera frame count, estimate of camera prism
penetration, and other salient observations regarding the station area and camera
performance. At the end of each day, the film from that day’s sampling was
removed from the camera housing and sent to a processing laboratory (Citizens
Photo, Portland, Oregon). The images were processed overnight, and the results
viewed the next day to confirm acceptable image acquisition (e.g. sufficient
penetration). In the event that the images from a station were deemed
unacceptable (e.g. over- or under-penetration), the station was resampled at a later
date in the survey.

2.1.3 Summary and Schedule of Field Sampling
A chronological summary and brief synopsis of field sampling is provided below.

26 November 2001: Transit to site and mobilization.

27 November 2001: SPI sampling from Transects 17 to 27, with 58 stations
sampled.

28 November 2001: SPI sampling from Transects 27 to 37, with 51 stations
sampled.
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29 November 2001: SPI sampling from Transects 37 to 49, with 62 stations
sampled.

30 November 2001: SPI sampling from Transects 49 to 61, with 60 stations
sampled

3 December 2001: SPI sampling from Transects 61 to 76, with 62 stations
sampled.

4 December 2001: SPI sampling from Transects 76 to 88, with 53 stations
sampled.

5 December 2001: SPI sampling from Transects 8 to 16, with 53 stations
sampled.

6 December 2001: SPI sampling from Transect 1 to 7 and stations within the
Swan Island lagoon on Transects 57 to 64, with 51 stations sampled.

7 December 2001: SPI sampling from Transects 88-93 and stations that were
overpenetrated along Transects 52, 55, 57, 60, 63-68, 70, 71, 73, 74 and 85,
with 49 stations sampled.

10 December 2001: SPI sampling of stations that were overpenetrated along
transects 5, 6, 9, 10, 14, 15, 16 and 61, with 15 stations sampled, along with
image review.

11 December 2001: Demobilization and transit.

2.2 ANALYTICAL METHODS

2.1.1 Image Selection, Scanning and Calibration
All image analysis was done with a computerized image analysis software
package using digital scans of the slide film. Prior to scanning the SPI images, the
replicate sets for each station were reviewed for image quality and
representativeness. Typically, one image per station was analyzed, and this image
was selected based on image quality and typicity. For example, at a given station,
the image showing the greatest penetration (without overpenetrating) that also
showed the least sampling-related disturbance of the sediment column was
selected for analysis. Selected images were also representative of the features
observed in all images from that station. At those stations where a wide
variability of sediment types or biological features was observed, more than one
image from that station were analyzed to characterize the range of features at that
station.
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Once the images for analysis were selected, they were scanned to produce digital
images. All scanning was accomplished using a Nikon SuperCoolScan 4000 ED
(Nikon Inc, Japan). Images were scanned at 4000 dpi resolution with two times
oversampling. Color was recorded at 8 bits per pixel. All raw scans were
recorded as 4000x6000 pixel “jpeg” files. After scanning, each image was
opened in Adobe Photoshop and equalized for intensity using the image
histogram. Images for analysis were saved as 600x900 pixel .jpegs.

All image analysis was conducted using Jandel Sigmascan Pro (Jandel Inc.).
Prior to analysis, an image of a standard color card and scale, taken with the SPI
camera, was scanned, equalized and imported into Sigmascan Pro. This image
was used to calibrate the analysis session by providing a known area and distance
measure at the same scale as the SPI images. All analyses were conducted by a
qualified scientist experienced in SPI data interpretation and computer image
analysis. In addition, all of the data analyzed were reviewed for quality assurance
and quality control by a separate senior SPI scientist.

2.2.2 Analytical Parameters
A description of the analytical parameters and the procedures used to measure the
parameters follows. Interpretive criteria for each SPI parameter may be found in
Appendix C.

Image Width

The width of each image was measured as a linear distance. The measure of
image width was used in the calculation of all mean measurements that were
averaged across the width of the image frame. Image widths varied slightly, from
13.95 cm to 14.04 cm, and this 0.09 cm variation is attributable to curvature of the
film surface.

Penetration

Penetration was measured as the mean penetration of the camera prism across the
entire frame of the image. To measure penetration, the entire image area
occupied by sediment was digitized and measured. The measured area occupied
by sediment was then divided by the width of the frame to calculate the mean
penetration across the entire frame. In addition, linear measurements of minimum
and maximum penetration were also recorded. Boundary roughness, the surface
relief at the sediment-water interface, was also calculated from the difference
between the maximum and minimum penetration measurements.

Apparent Redox Potential Discontinuity (RPD)

The apparent RPD is a measure of the mean distance that oxidized sediment
extends downward into the sediment column. This parameter was measured by
digitizing the area of light colored, oxidized sediment over the entire image frame.
This area was then divided by the image width to provide a mean thickness of the
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RPD over the entire frame. In addition, linear measurements of the minimum and
maximum RPD thickness were also made and reported.

Grain Size Major Mode and Range

Grain size major modes were estimated by comparing the sediment in the SPI
images to unimodal pictures of known particle sizes. In addition, the minimum
and maximum particle size observed in the SPI images were also reported. In
images where gravels and cobbles were present, the minor axis of these particles
was measured to provide grain size metrics.

Feeding Voids

Feeding voids are pockets of sediments that have been excavated by benthic
infauna through deposit feeding, typically in a head-down orientation. Feeding
voids were identified by the image analyst and enumerated. In addition to the
analyst recording the number of feeding voids present in each image, the
minimum and maximum depth of the feeding voids within the sediment column
were measured as a linear distance from the sediment-water interface.

Methane

Methane gas present in the sediment column was measured both by counting the
number of methane vesicles within the sediment column and measuring the area
occupied by methane vesicles within the entire sediment column. The total
number of methane vesicles was a simple enumeration of each methane pocket
observed. To measure the area occupied by methane vesicles, each methane
vesicle was digitized to measure its area, and the measured areas of each methane
vesicle were summed to provide a total area of methane within the sediment
column. In addition, the minimum and maximum depths of methane within the
sediment column were measured as linear distance from the sediment-water
interface.

Infaunal Successional Stage

Designations of infaunal succession stages were made for each analyzed image by
observing the biological features present in the image and attributing the features
to functional types of benthic infauna. A complete discussion of benthic
successional seres may be found in Appendix C. Stage 3 infauna were identified
by the presence of subsurface feeding voids and burrows, Stage 2 fauna were
identified by dense amphipod tubes and/or the presence of shallow feeding voids,
and Stage 1 fauna were identified by small surface tubes without associated
infaunalization. The infaunal succession stage was classified as indeterminate
when there were insufficient features to classify the community type
unequivocally.

Comments

In addition to the above metrics, salient observations from each analyzed image
were recorded in a comment field. These observations included but were not
limited to: sediment fabric, presence of debris, presence and depth of organisms
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within the sediment column, unusual sediment textures and features related to
organic content, sediment sorting, layering, sediment transport, and whether a
station appeared erosional, depositional or static.
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3.0 RESULTS

This section details the results of the SPI survey of the Lower Willamette River.
A total of 523 images from 478 stations were analyzed. Replicate images were
analyzed at 45 stations (9 percent replication). A summary of the SPI results is
presented in Table 3-1 and the complete results are provided in Appendix D.
Thumbnail images of each SPI image analyzed are provided in Appendix E.

The results of the survey will be discussed by river segment:

e The upper Willamette River survey area from RMs 15.7 to
9.7,

e The Portland Harbor survey area from RMs 9.7 to 3.0, and

e The mouth or lower Willamette River segment from RMs 3.0
to 0.

The results are presented from the survey area farthest upstream (RM 15.7) and
proceeding down stream to the confluence of the Willamette and Columbia Rivers
(RM 0). Selected parameters measured from the SPI images are mapped and
presented in Figures 3-1 through 3-6. Each parameter is mapped over the entire
river in four panels (A through D).

3.1 UPPER WILLAMETTE RIVER RESULTS (RMS 15.7 TO 9.7)

This area extends from Transects 70 —93 (Figures 1-1a and 1-1b), covering the
portion of the river from the Port of Portland’s Terminal 2 to the upstream tip of
Ross Island. Physical and biological parameters measured from the SPI images
are mapped and presented in Figures 3-1 through 3-6. At stations that were
analyzed in duplicate, both results are presented on the maps. The main river
stem (=20 ft depth) of this upper Willamette River area is subdivided into two
distinct zones based on river morphology and SPI results. These zones are from
RMs 15.7 to 11.0 and from miles 11.0 to 9.7.

3.1.1 Upper Willamette River Physical Features
Physical parameters measured include prism penetration depth and sediment grain
size. These parameters are mapped together in Figure 3-1. In this figure, prism
penetration depth and sediment grain size major mode are superimposed on the
site bathymetric data.

Prism Penetration Depth

The depth the camera prism penetrates into the river bottom is related to the
bearing strength and water content of the sediment. Although the amount of
weight within the camera frame varied throughout the survey and the stops used
to prevent prism overpenetration were also adjusted, the prism penetration depth
still provided a measure of relative sediment bearing strength throughout the
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surveyed area. With respect to the Willamette River, those areas that showed
deep penetration due to water-rich sediments were also areas where sediments
were most likely deposited recently.

In the area above Ross Island downstream to the Fremont Bridge (RM 15.7 to 11),
prism penetration depth was generally shallow, with most measurements less than
10 cm. Within the main flow of the Willamette River in this segment, no station
located in the channel had a prism penetration depth that exceeded 9.5 cm and the
vast majority of within-channel stations had prism penetration depths less than 5
cm. This illustrates the relatively hard, compact nature of sediments within the
main channel throughout this section of river.

The only areas that exhibited prism penetration depths in excess of 10 cm were
the nearshore areas outside the main flow of the river, specifically in the pool area
at the southwestern tip of Ross Island and in the wide nearshore bank areas along
this stretch of river.

There were also numerous locations within this stretch of the river where the
camera prism did not penetrate into the river bottom. This may be attributed to
one or more of the following reasons: presence of debris (e.g. submerged logs and
snags), presence of submerged structures (e.g. piles and mooring cables), hard
substrate, or localized high surface relief. It should be noted that in this river
segment, river bottom surface relief varies greatly with high relief in localized
areas.

Downstream of the Freemont Bridge to Terminal 2 (RMs 11 to 9.7), the river
broadened, and greater prism penetration depths were observed, with many
stations in the river channel having penetration depths greater than10 cm.
Sediments within RMs 11 to 9.7 were generally softer and more water-rich than
those upstream.

Sediment Grain Size Major Modes

The distribution of sediment grain size major modes in the entire upper
Willamette River stretch (RM 15.7 to 9.7) is shown in Figure 3-1a and b. The
river segment from miles 15.7 to 11 was primarily composed of sands and gravels
within the main channel body. Within this segment, fine-grained sediments were
restricted to shallow bank areas (<20 ft water depth) and in deeper pools in the
vicinity of Ross Island that were isolated from the main flow of the river.

Representative images from Stations 80C and 88B, located in the main channel
from mile 15.7 to 11 segment, are shown in Figure 3-7. These images illustrate
the coarse-grained sediments found within the main flow of the river. At Station
88B, the sediment was comprised of gravels with interstitial fine-grained
sediment. Station 80C showed a migrating medium to coarse sand ripple over
stiff silt. In both of these images, the sediment texture reflects the strong bottom
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currents, with fines being washed away by flow and coarse particles migrating
with the flow via bedload transport in the form of ripples.

The sediment type along the shallow nearshore (<20 ft depth, CRD) areas was
highly variable, and ranged from medium sand to water-rich silts and clays.
Representative images from Stations 90A (replicates A and B), 83A, and 92A are
shown in Figures 3-8 and 3-9 respectively. Figure 3-8 illustrates within-station
variability of sediment type and biological features at Station 90. This nearshore
station was comprised of organic-rich, fine-grained sediment that appeared
hydrodynamically stable. At Stations 83A and 92A, the nearshore sediments
were comprised of slightly sandy silts with distinct layering, indicating that
sediment was deposited episodically at these stations. It should be emphasized
that the layered profile seen in the SPI images from stations 83A and 92A was
typical for nearshore stations located along broad shallow areas of the lower
Willamette River.

Downstream of the Fremont Bridge, from miles 11 to 9.7, the character of the
river changed as the Willamette became wider, which provided with more flow
area. In this region, most of the sediments within the channel and along the
nearshore areas were fine-grained silts and clays with varying amounts of fine
sand admixed or layered within the sediment column. Figure 3-10 shows images
from Stations 74B and 71A, located in the deeper, main-channel area. These
stations exhibited very fine-grained, water-rich sediment that allowed high camera
prism penetration. These stations appear to be depositional, as very fine-grained,
water-rich sediment would likely be easily eroded or re-suspended in a high flow
environment.

In the upper segment areas of the mile 11 to 9.7 section, the sediments were
similar to those observed in the upstream nearshore areas. Representative images
from stations 73D and 70C, located in nearshore areas of the mile 11.0 to 9.7 river
segment are presented in Figure 3-11. The sediments at stations in this area were
composed primarily of silts and clays with minor amounts of fine sands. In
addition, these sediments showed layering of silts and fine sands similar to the
nearshore stations upstream.

3.1.2 Upper Willamette Chemical and Biological Features
Chemical and biological features measured from the profile images include
apparent RPD depth, subsurface methane area, and infaunal successional stage.
Each of these parameters is mapped and presented in Figure 3-2 through 3-4. In
addition, a summary of inferred physical processes and biological features are
mapped in Figures 3-5 and 3-6 respectively.

Redox Potential Discontinuity
The distribution of mean apparent RPD depths in the upper Willamette River
(miles 15.7 to 9.7) is shown in Figures 3-2a and b. The RPD is measured as the
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thickness of the band of oxidized sediment at the sediment-water interface. The
presence and thickness of the surface oxidized layer in marine and estuarine
ecosystems is typically attributed to the burrowing and feeding activity
(bioturbation) of resident infauna such as worms, clams, and shrimp. In river
systems, the physical action of strong bottom currents and the rapid deposition of
oxidized suspended sediment may also contribute to the thickness of the surface
oxidized layer.

Within the main body of the river channel from mile 15.7 to 11, the depth of the
mean apparent RPD at most stations was indeterminate (Figures 3-2a and 3-2b).
As discussed previously, these stations were primarily composed of coarse-
grained sediments (sands and gravels) or alternatively, allowed no prism
penetration due to either debris or hard substrate (Figures 3-1a and b). At stations
where there was no prism penetration or where there were insufficient amounts of
fine-grained sediment, the apparent RPD cannot be measured as indeterminate.
Images from the channel stations are shown in Figure 3-7. The coarse-grained
sediments were comprised of lithic and mineral fragments with very little fine-
grained sediment. The tan oxide coatings that delimit the apparent RPD in SPI
images are associated with fine-grained and/or organic particles within the
sediment column; therefore, the detection of an apparent RPD in these coarse-
grained sediments was precluded by the lack of fines. In instances where there
was a detectable redox layer, it was very thin and more likely due to physical
forces (deposition and flow-induced irrigation) rather than biological processes.

In the nearshore areas of the upper survey area that consisted of fine-grained
sediments and high prism penetration depths, the surface oxidized layers were
deep, often in excess of 6 cm. At many of these stations, the depth of the mean
apparent RPD appears to be a product of both biological reworking and rapid
deposition of fine-grained, oxidized sediment. Images from nearshore stations are
shown in Figures 3-8 and 3-9.

In the upper Willamette River segment from mile 11.0 to 9.7, the depth of the
mean apparent RPD within the main channel became greater (often exceeding 6
cm) downstream of Transect 74 (RM 10.9). As shown in Figure 3-2b, a broad
band of stations with deep apparent RPDs were present in the central channel and
continued downstream into the Portland Harbor river segment. Representative
SPI images from the mile 11.0 to 9.7 river segment are shown in Figure 3-10.
Figure 3-10 shows the soft, fine-grained sediments with deep surface oxidized
layers that are typical of this region. The thickness of the mean apparent RPD in
the main channel within this segment of river appear to have been caused by the
deposition of oxidized, fine-grained sediments rather than pore-water irrigation
associated with bioturbation.

The nearshore sediments in the 11.0 to 9.7 mile segment were similar to those
observed upstream. They show variable features which are dependent upon
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location and river morphology. Representative SPI images from depositional
nearshore stations are shown in Figure 3-11. As illustrated in this figure, the
thickness of the mean apparent RPD in the depositional nearshore areas was quite
large and showed evidence of recent influx and deposition of oxidized, fine-
grained sediments.

Sedimentary Methane

Sedimentary methane is generated by the anaerobic decomposition of organic
matter within the sediment column. In fresh water systems, methanogenesis
occurs early in the decomposition sequence as surface and pore waters have low
sulfate levels, and sulfate reduction is of limited importance relative to aerobic
respiration and methanogenesis (in contrast to marine or alkaline waters). For
methane to be generated, sediments must have organic material for
decomposition, limited influx or irrigation of oxygen into the sediment column,
and decomposition occurring at a rate that exceeds oxygen replenishment.

In the upper Willamette River, miles 15.7 to 11.0, in-situ sedimentary methane
was observed only at five depositional nearshore stations (Figures 3-3a and b).
Representative SPI images from Station 90A showing in-situ sedimentary
methane are shown in Figure 3-8. The absence of methane from the main channel
areas of the upper Willamette River was conspicuous. The coarse sediments
found within the main channel apparently had a paucity of fine-grained sediment
and organics, thereby precluding the generation of sedimentary methane.

The distribution of methane in the 11.0 to 9.7 mile segment of the upper
Willamette River is shown in Figure 3-3b. Similar to the upstream segment,
sedimentary methane was observed only in depositional nearshore areas along the
western bank of the river.

Infaunal Successional Stage

The distribution of infaunal successional stages in the Upper Willamette River
from RM 15.7 t0 9.7 is shown in Figures 3-4a and b. The designation of an
infaunal successional stage was determined by the type of infauna or infaunal
structures present in the sediment column. Stage 1 fauna are typically shallow-
dwelling, tube builders that feed at or near the sediment-water interface. These
organisms are typically the first colonizers after a disturbance of the sediment.
Stage 3 fauna are typically deep burrowers that feed within the sediment column
in a head-down orientation. Stage 3 taxa are generally longer lived than Stage 1
fauna and are the slowest to re-colonize a disturbed area.

The distribution of infaunal successional stages in the upper Willamette River
generally mirrored the distribution of fine-grained sediments, with Stage 3 fauna
observed primarily within the fine-grained nearshore sediments. In the main river
stem, the successional seres were primarily Stage 1, reflecting both the coarse
grain-size and physical disturbance associated with this channel environment. At
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stations where there was minimal or prism penetration (e.g. debris, hard substrate)
the infaunal succession stage determination was classified as indeterminate.

It should be emphasized that in the 15.7 to 11.0 mile segment of the Upper
Willamette River, only nearshore stations that were depositional (where sediment
was accumulating) exhibited fine-grained sediments. These stations were located
in low-flow velocity or quiescent areas, which, in tandem with other processes,
allowed the deposition of fines and sufficient periods of stability (i.e. no
disturbance) to develop mature successional assemblages. Figure 3-8 shows
nearshore, fine-grained sediments with Stage 3 fauna present.

The distribution of infaunal successional stages in the 11.0 to 9.7 mile segment of
the upper Willamette River is shown in Figure 3-4b. The main difference
between this and the upstream segment was that Stage 3 infauna were present in
main channel sediments from Transect 72 (RM 10.5) to Transect 70 (RM 9.7). It
has been noted previously that this area was largely depositional and
characterized by soft silts with thick oxidized surface layers. Suitable habitat for
Stage 3 infauna (soft silts and/or sandy sediment without constant physical
disturbance) was not present in the upper survey area until this portion of the
river. Images from the main channel showing Stage 3 infauna are presented
Figure 3-10.

Additional Physical and Biological Processes

Features in the SPI images that were indicative of various physical and biological
processes were noted during the analysis. These features included, but were not
limited to, sediment sorting and fabric, the presence of bedforms, faunal
structures, and the presence of debris. Combinations of such features can be used
to infer the extent to which a location is erosional or depositional. Physical
processes deduced from observed features in the upper Willamette River are
mapped in Figures 3-5a and b. These figures indicate that the Willamette from
miles 15.7 to 11.0 is dominated by high current flow and sediment transport. The
only areas that showed deposition were nearshore areas away from the main flow
of the river. The physical and biological results discussed in the previous sections
reflect the dynamic nature of this chute-like segment of river.

Biological processes deduced from observed features are shown in Figures 3-6a
and b. Again, the presence of biological features is controlled by physical
disturbance and deposition in the 15.7 to 11.0 mile river segment. Figures 3-5b
and 3-6b present the physical and biological processes observed in the 11.0 to 9.7
mile segment of the Upper Willamette River respectively. These figures show
that this segment of river was transitional from the chute-like, dynamic upstream
stretch to a more quiescent, depositional regime. Fine-grained sediment, deep
apparent RPD layers, sedimentary methane, and Stage 3 infauna all became more
prevalent in this stretch of river. Again, it should be emphasized that processes
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inferred are a process of the physical dynamics of the river which in turn are
related to physical morphology and flow rates.

3.2 PORTLAND HARBOR RESULTS (RMS 9.7 TO 3.0)

This area extends from Transects 69 to 17, covering the portion of the river from
the Port of Portland’s Terminal 2 to the Multnomah Channel. Physical and
biological parameters measured from the SPI images are mapped and presented in
Figures 3-1b-d through 3-6b-d. At stations that were analyzed in duplicate, both
results are presented on the maps. This segment of the Willamette River is
heavily industrialized and includes the RI/FS Initial Study Area (RM 3.5 - 5.2).
To discuss the SPI results for this section of the river, the river has been divided
into three segments based on river morphology and SPI features observed:

e The upper Portland Harbor segment from RM 9.7 to 7.0 (Port
Terminal 2 to the Railroad Bridge — Transects 69 to 48),

e The middle Portland Harbor segment from RM 7.0 to 5.1 (the
Railroad Bridge to the Port’s Terminal 4 — Transects 47 to
33).

e The lower Portland Harbor segment from RM 5.1 to 3.0
(Terminal 4 to the Multnomah Channel — Transects 32-17)

3.2.1 Portland Harbor Physical Features
Physical features measured in SPI images from Portland Harbor included prism
penetration depth and sediment grain-size major mode. The distribution of these
parameters in the entire Portland Harbor river segment from mile 9.7 to 3.0 are
mapped in Figures 3-1b through d.

Prism Penetration

Upper Portland Harbor

In the upper portion of Portland Harbor, RM 9.7 to 7.0 (Figures 3-1b and 3-1c),
prism penetration depths were generally high, often in excess of 10 cm. The only
stations within this stretch of river that had prism penetration depths less than 10
cm were located in shallow, inshore areas. Except for two stations near the
Portland Shipyard, all stations within the main channel of this segment of the
Willamette River had prism penetration depths in excess of 10 cm, with the
majority of stations having penetration depths of 15-20 cm. Based on the prism
penetrations depths, the sediments within this segment of river generally had low
bearing strength and high water-content.

Middle Portland Harbor

Within the mile 7.0 to 5.1 reach of Portland Harbor (Figure 3-1c), prism
penetration depths became shallower and more variable both along and across the
river in comparison to the mile 9.7 to 7.0 segment. In the 7.0 to 5.1 mile segment,
more than half of the measured prism penetration depths within the main channel
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of the river were less than 10 cm. The greatest prism penetration depths were
found in localized nearshore areas, and within these areas, prism penetration
depth was also highly variable. These results indicate that this portion of the
Portland Harbor river segment was composed of firmer and more highly variable
sediments than those observed in the upper Portland Harbor stretch.

Lower Portland Harbor

The lower reach of Portland Harbor, RM 5.1 to 3.0 (Figures 3-1e and 3-1d), was
characterized by greater penetration depths than those observed in the 7.0 to 5.1
mile segment, but less than those observed in the mile 9.7 to 7.0 segment. The
majority of prism penetration depths were greater than 10 cm in both the
nearshore and channel regions. Those stations that had prism penetrations less
than 10 cm were isolated stations within the channel between Transects 25 and 19
and were surrounded by softer sediments. Within the nearshore regions, those
stations having penetration depths less than 10 cm show a variable distribution
and appeared to be related to anthropogenic perturbations (e.g., prop wash) of the
river shore.

Sediment Grain Size Major Modes
The distribution of sediment grain size major modes throughout the Portland
Harbor river segment is presented in Figures 3-1b through 3-1d.

Upper Portland Harbor

In the upper Portland Harbor river segment, the vast majority of stations in both
the nearshore and channel region were composed of soft, fine-grained sediments
(silts and clays) that had varying minor amounts of fine sand either admixed or
layered within the silts and clays. The only stations that exhibited fine to medium
sands were shallow, nearshore stations. These stations were located primarily on
the west shore of the river from Transects 66 to 61 (Figure 3-1b). Isolated
stations in the eastern nearshore areas of the river were also composed of sand.
Representative images from Stations 62C and 48C, located within the main
channel, are presented in Figure 3-12. These stations were composed of gray silts
and clays with minor amounts of sand. They are exceptionally water-rich and
appear to be highly depositional with silts and clays accumulating over time.

Within the upper Portland Harbor segment, there were also stations located in
areas previously dredged. Representative images from stations within these areas
(Stations 69D and 51D) are shown in Figure 3-13. These stations were composed
of gray, water-rich silts and clays with minor amounts of fine sand. They also
show faint layering, indicating that there was episodic deposition of fine-grained
sediment within these excavated regions. These sediments were very similar to
those found within the main channel.

Representative images from fine-grained nearshore stations, 60A and 49A, are
shown in Figure 3-14. Representative images from nearshore stations showing
sands, Stations 67A and 66F, are presented in Figure 3-15. The images from the
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depositional nearshore stations (Figure 3-14) show features that are common to
nearshore stations upstream of Portland Harbor including layering, episodic
deposition, and sedimentary methane. Stations 67A and 66F (Figure 3-15) show
nearshore sediments that have been physically disturbed by either currents or
anthropogenic activities.

Middle Portland Harbor

The middle Portland Harbor river segment exhibited a more variable range of
sediment grain-sizes. Stations within the central channel were dominantly fine to
medium sands with varying amounts of silts either layered with the sand or
admixed with the sands. Representative images of coarse-grained (fine sand or
coarser) channel sediments from Stations 47C and 36B are shown in Figure 3-16.
At Station 47C, the sediment was primarily well-sorted, medium sand and was
indicative of a high flow regime. Bedforms (ripples) were present, and most fine-
grained material had been winnowed away. At Station 36B, the sediment was
dominantly fine to medium sand with admixed silts and clays at depth within the
sediment column. The sediment surface was washed free of fines. In addition,
the layering within the sediment column at Station 36B was striking. This
layering, coupled with the coarse grain-size and washed surface, indicated that
this station is likely to be subjected to periods of sediment transport alternating
with periods of deposition. Many stations within the main portion of the channel
also exhibited fine-grained sediments with distinct depositional features (layering,
sedimentary fabric). Representative SPI images from Stations 39C and 36C are
shown in Figure 3-17. These stations were located within the channel and were
composed of layered, fine-grained sediments and sands. They illustrated the
variable nature of within-channel sediments in the Middle Portland Harbor
segment. Similar to those shown in Figure 3-16, sediments from Stations 39C and
36C appear to have undergone cyclical transport and deposition, although at the
time of the survey, they appeared to be accumulating sediment. Based on the SPI
results, this segment of river appeared to be a spatial and temporal mosaic of
coarse-grained erosional areas alternating with layered fine-grained depositional
areas.

Comparable to the channel stations, the nearshore stations within the middle
Portland Harbor segment showed both fine-grained sediments and coarser sands.
Representative images from nearshore Stations 44A and 37A are shown in Figure
3-18. These stations were composed of sands with varying amounts of layered
and/or admixed silts. Station 44A was composed primarily of well-sorted, brown
medium sand with a veneer of fines at the sediment-water interface. These sands
overly firm gray clay and appear to be transgressive. At the time of the SPI
survey, the veneer of fine-grained sediment at the sediment-water interface
indicated that there was a period of relative hydrodynamic quiescence (perhaps
reflective of a rising river stage in this nearshore area) that preceded the SPI
survey. At Station 37A, the sediment was dominantly fine to medium gray sand
with tan-colored, fine-grained sediment layered within the sand. The features in
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the cross-sectional profile showed that this particular area was frequently
reworked by either currents or wind-generated waves, suggesting a dynamic
nearshore environment. Some nearshore stations in this area also exhibited fine-
grained sediments. Representative images from Stations 42A and 35D showing
fine-grained sediments are shown in Figure 3-19. Again, the features observed at
stations 42D and 35D are similar to sediments and features seen in depositional
nearshore areas elsewhere in the river.

Lower Portland Harbor

The distribution of sediment grain-size in the lower Portland Harbor river
segment is shown in Figures 3-1¢ and 3-1d. Within the main body of the river
channel, the sediments were dominantly fine-grained with varying amounts of
sand either layered or with the fines. Representative images from the lower
Portland Harbor river channel but outside of dredged areas (Stations 30C and
18D) are presented in Figure 3-20. These two stations were composed of similar
sediment types and exhibited similar stratigraphic features. They were composed
primarily of gray silts with minor amounts of admixed fine and medium sand with
distinct layering. These stations appeared to undergo alternate periods of
sediment transport and deposition, but the numerous normally-graded (becoming
finer upward within each layer) sequences indicated that the stations were
dominantly depositional.

Representative SPI images from Stations 30D and 28D, located within the
dredged portions of the lower Portland Harbor river segment, are shown in Figure
3-21. Both of these stations were composed of soft, gray silts and clays overlying
medium sands. There were only minor amounts of sands admixed within the silt
fraction. In general, the sediments from Stations 30D and 28D appeared similar
to the channel sediments from Stations 30C and 18D (Figure 3-20) but were
slightly finer-grained and softer. Sand was present at these locations primarily
within a basal strata (rather than intercollated via individual depositional
episodes).

Sediments in the nearshore areas of lower Portland Harbor were dominantly fine-
grained (silts and clays) as shown in Figures 3-1c through 3-1d. Sands were
limited to isolated shallow nearshore stations and the broad shelf region where the
Multnomah channel empties into the Willamette River. Representative images
from Stations 30A and 23B, located in the nearshore regions of the lower Portland
Harbor river segment, are shown in Figure 3-22. These images show typical
nearshore, fine-grained sediments that have varying amounts of fine sand
admixed or layered within the sediment column.

3.2.2 Portland Harbor Chemical and Biological Features
Chemical and biological parameters measured from SPI images include mean
apparent RPD depth, area of the sediment column containing sedimentary
methane, and the type of infaunal successional stage present. The distributions of
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measured RPD depths throughout the Portland Harbor river segment (RMs 9.7 to
3.0) are shown in Figures 3-2b through d. The distribution of methane is
presented in Figures 3-3b through d, and the distribution of infaunal successional
stages is presented in Figures 3-4b and 3-4d.

Redox Potential Discontinuity

Upper Portland Harbor

The pattern of apparent RPD depths in the upper Portland Harbor River Segment
(Figures 3-2b and 3-2¢) showed that the main body of the river channel was
dominated by deep RPD layers that are greater than 3 cm and often greater than 6
cm. It should be emphasized that in static or lacustrine fresh-water systems, well-
developed RPD layers are typically 1-2 cm in thickness (SEA 1997). In the
absence of bioturbating infauna, the depth of the mean apparent RPD would
typically be less than 1 cm in thickness. However, the deepest RPD layers
observed in the main channel of the upper Portland Harbor River segment are not
fully attributable to bioturbation activities of the resident benthic infauna.

The deepest RPD layers (greater than 6 cm) were found primarily in the central
channel and extended from the 9.7 mile mark to mile 8.6 (Transect 61). The area
of exceptionally deep RPD layers found in the central channel was also
surrounded by a region with deep RPD layers, but not at the magnitude displayed
in the central channel. This area had oxidized surface layers that varied between
3 to 6 cm (Figures 3-2b and c¢). Figures 3-12 and 3-13 show images from stations
located within the main channel and dredged areas of the Upper Portland Harbor
river segment. In these images, individual laminae of fine sand can be seen
within the RPD layer and are attributable to recent influx and deposition of
oxidized, fine-grained sediment. Many of the RPD layers observed in this
segment of the river were apparently made thicker by the rapid deposition of
oxidized, fine-grained sediment in this portion of the river.

The shallowest RPD layers were found at two main channel stations, at isolated
stations along the nearshore banks, and immediately outside of the easternmost
dry-dock of the Portland Shipyard (Figure 3-2b). Within this segment of river,
the RPD depths showed a systematic distribution that appeared to be related to
deposition in the channel areas and physical disturbance and/or organic
enrichment in the nearshore areas of the river.

The surface oxidized layers observed in the Swan Island Lagoon were also
relatively deep (between 3 and 6 cm thick), appeared to be primarily depositional
in origin, and were similar to those observed in the main channel (Figure 3-2b).

Middle Portland Harbor

The distribution of RPD depths measured from middle Portland Harbor sediments
is mapped in Figure 3-2c. Sediments within middle Portland Harbor (from mile
7.0 to 5.1) generally exhibited lower apparent RPD depths than those immediately
upstream. The vast majority of measured RPD values within middle Portland
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Harbor were less than 3 cm. Isolated stations along the nearshore area exhibited
RPD layers greater than 3 cm; one main channel station also fell into this
category. In addition, there were numerous stations within the main channel and
along the nearshore area that exhibited RPD layers less than 1.5 cm. As discussed
previously, the middle Portland Harbor segment is a spatial and temporal mosaic
of sediment types and the apparent RPDs in this river stretch also reflect that
variability. It is important to note that apparent RPD depths are distinctly lower
than those upstream and are not thickened by depositional processes.

Lower Portland Harbor

The distribution of apparent RPD depths measured in lower Portland Harbor are
presented in Figures 3-2¢ and d. The RPD depths in this segment of river were
less than those measured in the highly depositional upper Portland Harbor (miles
9.7 to 7.0) and greater than those measured in middle Portland Harbor (miles 7.0
to 5.1). In general, the majority of apparent RPD depths within the main channel
area in this segment were between 2 and 3 cm thick. The deepest RPD layers
were observed in the depositional nearshore areas (depths ranged between 3 and 6
cm). A distinct zone of lower RPD values (ca 1-2 cm) was observed in the
Schnitzer slip area (Transect 22) and may be related to higher localized
disturbance levels (e.g., prop wash). As previously discussed, the sediments
within the lower Portland Harbor river segment are fine-grained (silts and clays)
and the deeper RPDs in this area are reflective of deposition and increased
physical stability.

Sedimentary Methane

Upper Portland Harbor

The distribution of sedimentary methane in upper Portland Harbor sediments,
from mile 9.7 to 7.0, is presented in Figures 3-3b and c. Based on these figures,
the sediments within the upper Portland harbor river segment were highly
methanogenic, with methane present in the majority of stations within this river
stretch. Unlike the upstream segments, where methane was observed only in
depositional nearshore areas, methane was observed within both channel and
nearshore sediments in the upper Portland Harbor segment. In addition to
showing methane presence, Figures 3-3b and c also show the relative magnitude
of methane present by area (total cm?) of subsurface methane voids in each
sediment profile image. The most methanogenic sediments, i.e., those having the
greatest methane areas, were found along the eastern shore from RM 9.7 to 8.0.
This area also had deep RPD layers and was highly depositional. The organic
contribution to the sediment column could come from nearshore processes in this
area or from upstream sources that are preferentially deposited in this region
relative to other areas. SPI images showing in-situ sedimentary methane are
presented in Figures 3-12 through 3-14.
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Middle Portland Harbor

The distributions of sedimentary methane measured from SPI images from middle
Portland Harbor are presented in Figure 3-3c. Within this segment of river, the
distribution of sedimentary methane was restricted to nearshore stations that
appear to be primarily depositional. Both the distribution and magnitude of
methane within nearshore stations in middle Portland Harbor was less than that
observed in the upper harbor segment. This reflects the more dynamic
environment in the middle Portland Harbor segment and the apparent lower
depositional rates in the nearshore area. The distribution of methane in this
segment also approximated the distribution of the depths of fine-grained
sediments.

Lower Portland Harbor

The distribution of sedimentary methane in lower Portland Harbor sediments is
presented in Figures 3-3c and d. Methane was present primarily in sediments
from nearshore depositional stations, although a few main channel stations also
exhibited small amounts of sedimentary methane. Methane in the lower Portland
Harbor sediment was more widespread than in the middle Portland Harbor,
although less widespread than the upper Portland Harbor segment. Similarly, the
magnitude of sedimentary methane in the lower Portland Harbor segment is
intermediate between the middle and upper Portland Harbor segments.
Representative SPI images showing sedimentary methane in the Lower Harbor
are shown in Figures 3-20 and 3-22. Although sediments are methanogenic in
this stretch, either the amount of organics deposited is less or there are higher
porewater oxygen levels than in the Upper Portland Harbor.

Infaunal Successional Stage

Upper Portland Harbor

The distribution of infaunal successional stages in upper Portland Harbor is
presented in Figures 3-4b and c. This segment of river was characterized by the
widespread presence of Stage 3 infauna, both in nearshore and main channel
sediments. Stage 3 fauna were also observed in the Swan Island Lagoon. The
only areas that exhibited solely Stage 1 fauna, were the western main channel
between miles 9.3 and 8.4, isolated nearshore stations, the northeast corner of
Swan Island Lagoon, and the main channel of the river to the western shore
between miles 7.5 and 7.1. The area of Stage 1 fauna coincided with the region of
the upper harbor that had exceptionally deep RPD layers due to depositional
processes. In this area, the lack of Stage 3 infauna, coupled with the
exceptionally deep RPD layers, and recently deposited oxidized sediments
strongly suggests that the deposition is occurring at a rate that exceeds the ability
of any longer-lived, subsurface Stage 3 infauna to vertically migrate and survive.
This disturbance results in the presence of only opportunistic Stage 1 infauna.
Elsewhere in the upper harbor, the infauna appeared to be able to keep up with the
rates of deposition, based on the widespread evidence of Stage 3.
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Middle Portland Harbor

The distribution of infaunal successional stages in middle Portland Harbor is
presented in Figure 3-4c. This river segment was dominated by Stage I fauna.
Stage 3 fauna were present only at the southern, upstream area that was
transitional from the upper harbor and at isolated nearshore areas that were
depositional. These fine-grained, nearshore areas appear to be the only regions
within this river segment that did not undergo frequent physical disturbance.
Unlike the upper harbor, where the presence of Stage 1 fauna in the main channel
was attributable to rapid deposition, the presence of Stage 1 fauna in the middle
Portland Harbor river segment appears to be related to physical disturbance from
high current flows.

Lower Portland Harbor

The distribution of infaunal successional stages within lower Portland Harbor is
presented in Figures 3-4c through d. Lower Portland Harbor was dominated by
Stage 3 fauna, either by themselves or in association with Stage 1 infauna. Stage
3 fauna were observed in both main channel and nearshore sediments. Areas that
exhibit Stage 1 infauna exclusively were the slips on the east shore of the river,
the upstream portion of this segment, and the area where the Multnomah Channel
converges with the Willamette.

The presence of Stage 3 fauna in this segment of river mirrored the distribution of
fine-grained sediment and mean apparent RPD depths. Upstream, in the middle
Portland Harbor segment, the sediments were coarse, indicative of high flows.
The fines that were carried through the middle harbor segment appear to have
been deposited in lower Portland Harbor segment, resulting in a fine-grained
region that offers suitable habitat for the colonization of Stage 3 infauna. In the
ship areas on the eastern shore, either vessel prop wash or perhaps restricted flow
exchange may be contributing factors to the absence of Stage 3 fauna present.

3.3 LOWER WILLAMETTE RIVER RESULTS (RMS 3.0 TO 0)

This area extends from Transects 16 to 1, covering the portion of the river from
Multnomah Channel to the Columbia River. Physical and biological parameters
measured from the SPI images are mapped and presented in Figures 3-1 through
3-6. At stations that were analyzed in duplicate, both results are presented on the
maps. The lower Willamette River Segment is subdivided into two distinct
segments based on river morphology and SPI results. These segments are from
RM 3.0 to 1.1 and from RM 1.1 to O (the Columbia River).

3.3.1 Lower Willamette River Physical Features
The physical parameters measured were prism penetration depth and sediment
grain size. These parameters are mapped together in Figure 3-1d. In this figure,
prism penetration depth and sediment grain size major mode from the lower
Willamette River are mapped on the site bathymetric data.
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Prism Penetration Depth

The distribution of prism penetration depths measured in the lower Willamette
River are presented in Figure 3-1d. The greatest prism penetrations depth, those
greater than 10 cm, were found in the mile 3.0 to 1.1 stretch of the lower
Willamette River. From miles 1.1 to 0, prism penetration depths were less than
10 cm.

The deeper penetration depths in the mile 3.0 to 1.1 segment of the Lower
Willamette River indicate that the sediments in this segment have less bearing
strength (more water-rich) than those at the mouth of the river (the 1.1 to 0 mile
segment).

Sediment Grain-Size

The distribution of sediment grain size in the lower Willamette River is presented
in Figure 3-1d. The 3.0 to 1.1 mile segment of the Lower Willamette River is
dominated by fine-grained sediments (>4 phi; silts and finer) in both the channel
and nearshore areas. Isolate channel stations are composed of fine sands but the
majority of the channel is fine-grained. In the nearshore areas, only the
shallowest, near-bank stations are composed of sands. Both the eastern and
western banks of the lower Willamette River exhibit ribbons of sands along the
shoreline.

Representative images of fine-grained channel sediments from Stations 13C and
8D are presented in Figure 3-23. These images illustrate the fine-grained
sediments found within the main channel in the mile 3.0 to 1.1 segment of the
lower Willamette River. Along with grain-size, the stratigraphic features present
in the images from these stations strongly suggest that these stations are net
depositional. Representative images from nearshore Stations 16A and 11A are
shown in Figure 3-24. The sediments at Station 16A are composed of sands and
show evidence of physical reworking. This station is located in the broad,
shallow bank area where the Multnomah channel empties into the Willamette
River and is likely subject to wind-generated waves in addition to currents from
river flow. Station 11A exhibits depositional, fine-grained nearshore sediments
that have characteristics that are shared with many of the nearshore sediments
along the entire Willamette River study area.

From mile 1.1 to 0 in the Lower Willamette River, the sediments are fine sands
(4-3 phi). This segment of river is coarser-grained than the mile 3.0 to 1.1
segment. These fine sands are also firmer (less porosity) than the sediments in the
mile 3.0 to 1.1 segment. Representative SPI images from Stations 3D and 1D,
located within the main channel, are presented in Figure 3-25. These images
show the firm, moderately sorted sands that comprise this river stretch.
Representative images showing nearshore sediments from Stations 4A and 2A are
shown in Figure 3-26. These stations are composed of fine sands and are
different from nearshore stations upstream.
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3.3.2 Lower Willamette River Chemical and Biological Features
Chemical and biological parameters measured from SPI images include apparent
RPD depth, area of the sediment column containing sedimentary methane, and the
infaunal successional stage.

Redox Potential Discontinuity

The distribution of apparent RPD depths in the lower Willamette River is shown
in Figure 3-2d. Sediments within the mile 3.0 to 1.1 segment of the lower
Willamette River exhibit deep, well-developed apparent RPDs that are often in
excess of 6 cm. A distinct group of sediments with deep, greater than 6 cm, RPDs
are found in the central channel, from miles 3 to 1.8. Another area that has deep
surface oxidized layers, between 3 and 6 cm, surrounds the group of sediments
with RPDs greater than 6 cm. In both of these areas, the RPDs are influenced by
recent deposition of oxidized, fine-grained sediment. Figures 3-23 and 3-24 show
images from this stretch of river that exhibit RPDs made deeper by depositional
processes. It should be noted that the RPDs in this region are greater than those
observed upstream in the lower Portland Harbor segment and greater to those
observed downstream at the mouth of the Willamette. This reflects the apparently
higher depositional rates in this segment (RM 3.0 to 1.1) of the lower Willamette
River.

RPDs in RM 1.1 to 0.0 segment of the lower Willamette River are less than those
observed upstream but are still generally high. There is a band of stations in the
main channel that have 3-6 cm deep surface oxidized layers. In the eastern
nearshore areas RPDs are less than 3 cm. Figures 3-25 and 3-26 show stations
located in the main channel and nearshore areas segment of the lower Willamette
River, respectively. Comparing Figures 3-25 and 3-26 to those upstream (Figures
3-23 and 3-24), it is clear that RPDs are not as thick and are influenced less by
depositional processes and more by biological processes (i.e. burrowing and
bioturbation).

Sedimentary Methane

The distribution of sedimentary methane in lower Willamette River sediments is
presented in Figure 3-3d. Methane presence in the lower Willamette River is
restricted to isolated areas. A small area that extends from the main channel to
the eastern bank at RM 2.9 has methane present at very small quantities (< 1.5
cm?). Other areas with methane were isolated one to two station clusters that
were primarily located in the nearshore. The small, localized distributions and
relatively low concentrations are noteworthy. The apparently lower methane
production rates in sediments in the lower Willamette River (compared to
upstream depositional areas) suggests lower downstream inputs of labile organic
matter and/or higher sediment porewater mixing/flushing rates.
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Infaunal Successional Stage

The distribution of infaunal successional stages in the lower Willamette River is
presented in Figure 3-4d. The mile 3.0 to 1.1 segment is dominated by the
presence of deep-dwelling, long-lived, Stage 3 infauna. SPI images showing
Stage 3 infauna in the main channel and the nearshore environments are shown in
Figures 3-23 and 3-24 (Stations 13C and 11A respectively). Stage 3 infauna were
absent in the nearshore area at the confluence of the Willamette River and the
Multnomah channel and in the main channel from RMs 2.3 to 1.5. Representative
images showing only Stage 1 and 2 faunal assemblages are presented in Figures
3-23 and 3-24 (Stations 8D and 16A, in the channel and nearshore environments
respectively).

In the mile 1.1 to 0 segment, Stage 1 and Stage 2 infauna dominate with Stage 3
infauna present at isolated stations. Representative images from this stretch of
river are shown in Figures 3-25 and 3-26. Of note is the appearance of Stage 2
infauna, specifically tube-dwelling amphipods (possibly Corophium sp.), in the
lower Willamette River. These amphipods are seen nowhere else in the river and
presumably reflect Columbia River influence. In the marine/estuary successional
sequence (Rhoads and Germano 1982, 1986), the presence of these amphipods
denotes a Stage 2 community and is considered intermediate between Stage 1 and
Stage 3 infaunal assemblages. Representative images that show colonies of tube-
dwelling amphipods are presented in Figures 3-23 (Station 8D) and 3-25 (Stations
3D and 1D).

Physical and Biological Processes

Maps of physical and biological processes evident in SPI profiles from the lower
Willamette River are presented in Figures 3-5d and 3-6d. The upper portion of
the lower Willamette River, miles 3.0 to 1.1, is very similar to the lower Portland
Harbor segment, miles 5.1 to 3.0. Both areas reflect the widening of the river and
subsequent deposition associated with reduced flow velocities. The physical and
biological features observed in these river segments (miles 5.1 to 1.1) are related
to river morphology and flow velocities with localized modifications associated
with riverbed topography or shoreline perturbances.

The mile 1.1 to 0 segment of the Lower Willamette River shows evidence of
Columbia River influence. The physical processes appear to be dominated by
Willamette River flow and morphology, however, unlike other parts of the river,
the biological community is not governed solely by Willamette River dynamics.
The presence of tubicolous amphipods seen nowhere else in the river, appear to
reflect the superposition of Columbia River water properties into the Lower
Willamette River.
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4.0 DISCUSSION

4.1 RIVER DYNAMICS

As presented in Section 3, the SPI-surveyed portion of the Lower Willamette
River was divided into three segments based on the objectives of the study, the
upper Willamette River (RM 15.7 to 9.7), Portland Harbor (RM 9.7 to 3), and the
lower Willamette River (RM 3 to 0). The benthic conditions inferred from the
SPI images throughout this area in water depths greater than 20 feet Columbia
River Datum (CRD, the main river stem or navigation channel) are primarily
related to physical controls, specifically river shape, width and flow. These
factors appear to govern the types of sediments seen within the main channel and
the associated substrate stability and heterogeneity. In turn, these substrate
characteristics appear, in large part, to control benthic community structure.

Overlays of the major SPI parameters point to seven major “benthic zones” in the
deeper portions of the Willamette River from Ross Island to the Columbia River.
These are shown in Figure 4-1. Within each zone, gross benthic conditions are
relatively uniform throughout the area mapped. The nearshore zone, all surveyed
river bed areas less than 20 feet depth CRD along both margins of the river,
represents an eighth benthic zone (Figure 4-1). Unlike the deeper zones, the
nearshore zone is a mosaic of the benthic conditions observed throughout the
river. The conditions observed at any particular location within the nearshore
zone varies upstream and downstream as a function of small-scale variations in
river morphology, dynamics, bank treatments, and river use.

The general characteristics of each benthic zone delimited in Figure 4-1 are
summarized below.

4.2 MAIN CHANNEL ZONES

RM 15.7-11.0 (Chute)

This segment of river is dominantly erosional. From the southern tip of Ross
Island (mile 15.7) to RM 11.0, the coarse-grained sediment, thinly developed
RPDs and low prism penetration depths all attest to dynamic nature of the main
channel through this reach. Fine-grained sediment is winnowed away by the
current flow, leaving a firm, coarse-grained, sedimentary lag that is resistant to
further sediment transport. The presence of gravel lags and sand ripples in the
SPI images (Figure 3-7) illustrate the riverbed response to prevalent flows. The
velocity of river flows is related to numerous factors including but not limited to
flow volume, cross-sectional areas, slope, river shape and frictional drag
associated with bottom morphology. Table 4-1 lists the cross-sectional areas of
the Willamette River at ten of the SPI transects surveyed. Transects 81 and 75 are
located in this “Chute” segment of river and have the two smallest cross-sectional
areas (Table 4-1). This segment of river also lacks large meanders to slow flow,
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thus current velocity is primarily related to flow volume and cross-sectional area
(velocities increase with smaller cross-sectional areas, given constant flow
volume).

RM 11.0 to 9.7 (Transition Zone)

From Transect 74 downstream to Transect 70, the river widens and cross-
sectional areas increase and as a result flow velocities decrease. This relatively
small stretch of the river represents the transition from the dynamic Upper
Willamette River to the Portland Harbor segment.

RM 9.7 to 7.0 (Deposition Zone 1)

The SPI results indicate that the sediments in mile 9.7 to 7.0 segment of Portland
Harbor are organic, methanogenic silts with deep apparent RPDs that have been
thickened by deposition of oxidized fine-grained sediment. Transects 62 and 51
in this zone have large cross-sectional areas, nearly double the cross-sectional
areas in the Upper Willamette River (Table 4-1). As the river widens and cross-
sectional areas increase, the river flow velocities decrease and the ability of the
river to entrain and transport sediment decreases resulting in the deposition of
sediment in suspension. The 9.7 to 7.0 mile segment is highly depositional and
materials that were in suspension in the upper Willamette River settle out of the
water column in this stretch of Portland Harbor.

RM 7.0 to 5.1 (Transport Zone)

The RM 7.0 to 5.1 segment of river was characterized as static or erosional in
Section 3.2. Transects 43 and 36, located in this segment of Portland Harbor have
cross-sectional areas that are 63 to 70% less than those in the mile 9.7 to 7.0
segment (Table 4-1). As a result of the constricted river channel, flow velocities
in this segment of river increase. Consequently, the sediments in this segment are
coarser grained and show evidence of fine-grained sediment being winnowed
from the sediment-water interface. This zone is not as dynamic as the upriver
“Chute” (RM 15.7 to 11.0) and exhibits some localized depositional areas within
the main body of the channel. The depositional areas are potentially related to
bottom topography, perturbations of flow velocities, and variations in frictional
drag.

RM 5.1 to 3.0 (Deposition Zone 2)

The SPI results indicate that the 5.1 to 3.0 mile stretch of the river is composed
primarily of organic silts with deep, depositional, apparent RPDs. Similar to the
Deposition Zone 1 (RM 9.7 to 7.0), the presence of this sediment type is related to
decreasing river flow velocities associated with river widening (increases in cross-
sectional area). Transect 30 is located in this zone and its cross-sectional area is
greater than those observed immediately upstream in the Transport Zone (Table
4-1). Sediment that passed through the more dynamic RM 7.0 to 5.1, is likely
depositing in the 5.1 to 3.0 mile segment as the flow velocities decrease and are
no longer sufficient to entrain fine-grained sediment.
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RM 3.0 to 1.1 (Deposition Zone 3)

The river segment from RM 3.0 to 1.1 is characterized by soft, organic silts and is
also a depositional environment. The cross-sectional area in this zone (transect
14) is comparable to the cross-sectional areas observed in the two upstream
depositional zones (Table 4-1). This zone is similar to Depositional Zone 2 in
apparent flow regime, sediment type, and benthic community structure. In part,
Deposition Zone 3 is separated from Depositional Zone 2 for site assessment
purposes (the lower ISA boundary is RM 3.5) and because the Multnomah
Channel enters the Willamette at the boundary of these zones (RM 3) and likely
influences water and possibly sediment movement up and downstream of this
point (Figure 4.1).

RM 1.1 to 0.0 (Columbia River Zone)

RM 1.1 to 0 segment is dominated by fine sands and silts. The fine sandy
substrate is related to both the decreased river cross-sectional area (transect 4,
Table 4-1) and influence from the Columbia River. It is important to note that
until this segment of the river, the features observed within the Willamette are a
function of river morphology and flow volumes. In this zone, the influence of the
Columbia River modifies the Willamette River bottom and the biological
community (e.g., tube-dwelling amphipods are seen only in this portion of the
river, Figures 3-25 and 3-26).

Nearshore Zone (RM 15.7 to 0.0 at depths less than 20 feet CRD)
Representative images from nearshore stations throughout the Willamette River
study area are presented in Figures 3-8, 3-9, 3-11, 3-14, 3-15, 3-18, 3-19, 3-22, 3-
24, and 3-26. Many of the same features are present in the depositional nearshore
stations throughout the river, independent of river segment or cross-sectional area.
At river margins in general, the ratio of river bottom to flow volume increases,
with frictional drag becoming a more important factor influencing flow velocities.
Thus, nearshore areas tend to accumulate sediment as flow velocities are lessened
in these areas. Many of the images from nearshore areas show laminar
accumulations of sediment. Based on the SPI results from December 2001, it
appears that the riverbed in many nearshore areas of the Willamette is
predominantly stable, with sediments being deposited episodically (based on
stratigraphic layering). Exceptions to this pattern are those isolated nearshore
areas that have apparently been modified by non-flow related physical processes
(e.g., wind-generated waves) and/or anthropogenic disturbance factors (e.g., prop-
wash, nearshore construction).

4.3 COMPARISON TO PREVIOUS PORTLAND SHIP YARD SPI SURVEY

As part of a site characterization of the former Cascade General/Portland Ship
Yard, a SPI survey was conducted in the spring of 1998 (SEA 1998). The
sampling grid from this survey was superimposed on the sampling grid occupied
during the 2001 SPI survey of the Willamette River to determine which stations
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were co-located (Figure 4-2). The SPI measurements from ten station pairs that
were co-located were compared (Table 4-2).

The purpose of comparing the results of the two sampling events was to evaluate
potential changes over time in benthic conditions in the river and to assess the
potential effects of seasonality on the measured SPI parameters. The Portland
Ship Yard (PSY) survey was conducted during the spring freshet (April 1998)
whereas the 2001 survey was conducted at period at the beginning of the rainy
season (December 2001). It is important to note that the images from the 1998
survey were re-analyzed using the same methods employed during the analysis of
the images from the 2001 survey.

The comparison of the two sampling events indicates that the sediments and
benthic conditions documented during the 2001 survey are very similar to
sediments observed during the 1998 survey (Table 4-2). Although penetration
depths vary, different SPI cameras were utilized in each survey and the variation
in penetration depth is a function of the each camera's frame and prism
dimensions. Sediment grain size major mode and infaunal successional stages are
nearly identical between the two surveys. The RPDs measured in each survey
show a somewhat systematic difference, with RPDs being generally greater
during the spring 1998 survey. The reason for the higher RPDs in the 1998
survey is not known, but is most likely related to sediment input during the high
run-off season (fall-spring). The 2001 survey was conducted at the beginning of
winter whereas the 1998 survey was conducted near the end of the wet-season.

The comparability of the two surveys indicates, that with the exception of the
RPD, the SPI parameters measured are reflective of general conditions within the
Willamette River sediments during the winter/spring portion of the year. It is
important to note that the 1998 survey was conducted in the segment of Portland
Harbor that was determined to be highly depositional based on the 2001 survey
results. This segment of river appears to be depositional over the long-term (i.e.
years to decades) and may represent the segment of river that is most likely to
remain constant, in terms of sediment type and processes, over time. It is not
known whether conditions change elsewhere in the river seasonally or from year
to year, but it is likely that the overall patterns documented in this survey (i.e., the
depositional, transport, and erosional regimes) are somewhat persistent in time as
they are largely a function of river morphology.

4.4 UNCERTAINTIES ASSOCIATED WITH THE SPI DATA

As discussed above, the SPI survey results reported here reflect the near-surface
benthic processes/dynamics that were occurring in the Lower Willamette in
December 2001. Moreover, the distinct stratigraphic layering observed in the top
20 cm of the sediment column, both in nearshore and main channel environments,
indicates that sediment transport regimes at many locations vary in time.
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Consequently, an SPI survey conducted in late summer/fall might result in
somewhat different distributions of the key mapped SPI features. Also,
depending on longer-term (i.e., year-to-year) river stage changes, there are likely
annual/decadal changes in river bottom characteristics. Nevertheless, the relative
gradients in dynamics between various stretches of the river, as described in
Section 4.1, are likely to be stable as these are controlled by overall river bed
morphology.

SPI image analysis and interpretation was originally developed as a research tool
to assess benthic conditions in nearshore marine environments (Rhoads and
Germano 1982, 1986). It has since been used worldwide in marine environmental
monitoring programs and major applications include dredged material disposal
mapping, assessing organic enrichment gradients associated with outfalls,
aquaculture, and hypoxic basins, and general benthic habitat quality surveys
(Germano and Rhoads 1984, Diaz and Schaffner 1988, Revelas et al. 1987,
Valente et al. 1992, and Bonsdorff et al. 1996). The interpretive criteria used in
the analysis of images from soft-bottom marine environments are both ground-
truthed and well-established (e.g., see Grizzle and Penniman 1991).

The SPI approach has been used much less frequently in freshwater environments,
but a number of surveys, particularly in large lakes, have been conducted (McCall
and Soster 1990, Shen and Boyer 1984, SEA 1997, 1998). The survey reported
here represents the first extensive survey of large riverine system. The potential
uncertainties associated with the use of this tool in this new setting are described
below for key SPI parameters.

Physical Features: The interpretation of physical features, such as grain-size and
stratigraphic patterns, is directly comparable between marine and freshwater
settings. Recognition of these features is based on an understanding of general
sedimentological processes regardless of the environmental setting. As expected,
the Lower Willamette River images show a wider range of sedimentological
features than a more uniform marine basin setting.

Chemical Features: As described in the report, methane is produced sooner in the
sediment remineralization sequence in fresh water sediments than in marine
systems. This is due to the relative lack of porewater sulfate in fresh water.
Consequently, widespread sedimentary methane in fresh water systems, as was
evident in some portions of the Willamette, is not necessarily an indication of
chronic organic enrichment (as it would be in a marine setting).

The depth of the apparent RPDs in marine systems are generally a function of
biogenic mixing depths and possibly also of bottom water oxygen levels. Many
of the apparent RPDs depths measured in the Willamette appeared to be
“physically” thickened by the recent deposition of oxidized, fine-grained sediment
layers. Therefore, while gradients in RPD depths in marine settings are often
indicative of gradients in benthic community types (reflecting gradients in
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sediment reworking rates), the distribution of RPD depths observed in the
Willamette survey could not be used to make such inferences.

Biological Features: There is a recognized sequence of benthic recolonization
following both spatial and temporal disturbances in marine, fine-grained (muddy)
areas (Pearson and Rosenberg 1978; Rhoads and Germano 1982, 1986). Rhoads
and Boyer (1982) describe a generalized sequence in which dense aggregations of
near-surface, tube-dwelling infauna recruit to an area immediately following a
disturbance and are replaced in time by larger, deeper-dwelling subsurface
feeding infauna. Distinctive biogenic features associated with these different
infaunal assemblages can be seen in SPI images. This infaunal successional
paradigm guides the interpretation of biological features (both benthic organisms
and their biogenic structures) observed in the images and provides a framework
for the ecological interpretation in nearshore marine systems.

While fewer SPI studies have been conducted in freshwater systems, some
information on freshwater benthic responses to disturbance and non-marine SPI
data sets does exist (McCall and Soster 1990; SEA 1997). Work in Lake Erie
suggests that large numbers of ostracods and naid oligochaetes are early post-
disturbance colonizers, followed by tube-dwelling chironomids and, later, deeper-
dwelling deposit feeding tubicifid oligochaetes (McCall and Tevesz 1982). A SPI
survey of Milwaukee Harbor, Wisconsin found that dense aggregations of
oligochaetes were associated with areas of organic enrichment related to sewage
effluent discharges (Shen and Boyer 1984). A SPI survey adjacent to a former
log treating facility and active lumber mill in Lake Washington (Renton,
Washington) found dense, oligochaete tube mats concentrated in a transitional
zone between nearshore organically enriched areas and offshore ambient lake
conditions (SEA 1997).

The biogenic features observed in the Lower Willamette images parallel those
seen in previous fresh water settings. Distinct subsurface feeding pockets were
seen at depth (10-20 cm) in the sediment column in fine-grained depositional (and
inferred to be relatively stable) areas, while surface-dwelling tube-dwelling
benthos (oligochaetes and amphipods) were seen in more dynamic settings.

While no attempts were made to directly apply the marine successional paradigm
to this survey, the same types of animal-sediment relationships were observed and
mapped and the marine infaunal successional stage designations were used for
convenience. However, the exact successional sequence, and perhaps more
importantly, the disturbance levels and temporal scales associated with
assemblage changes in Lower Willamette benthic environments is not known.
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A sediment profile image showing disposed
dredged material being recolonized by benthic

infauna. Actual size of photo equals 20X15
cm.

The SPI camera descending to and on the seafloor.
The camera prism slices the bottom like an inverted
periscope and obtains a cross-sectional photo-
graph of the sediments (as shown at left).

Figure 2-1. SPI Camera Schematic.
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Figure 3-7. Representative SPI images from Stations 88B (left) and 80C (right), located in the main channel area of the upper surveyed area, illustrating the dynamic nature
of the river from RM 15.7 to 11.

LEFT: Station 88B consists of washed, rounded gravel with medium sands present in the interstices of the gravel; the lag deposit at the surface is washed free of fine-grained
sediments.

RIGHT: Station 80C is composed of transgressive, well-sorted fine to medium brown sand overlying and advancing over a poorly sorted gray, silty, fine sand.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-8. Representative SPI images from Station 90A, Replicate A (left) and replicate B (right), located in the nearshore area of the upper surveyed area. These images
illustrate both the within station similarity and variability observed at depositional nearshore stations in the upper river.

LEFT: Note the gray, fine, sandy-silt with abundant small, dark organic particles interspersed in upper portion and prominent well-developed subsurface feeding voids from
Stage 3 infauna.

RIGHT: This image also has gray, fine sandy silt with a prominent feeding void in left center of the frame. Fine worm tubes can be seen at the sediment-water interface, and
numerous small methane pockets are present 4.8 cm below the sediment-water interface and extend to the bottom of the frame.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-9. Representative SPI images from Stations 92A (left) and 83A (right), located in the nearshore area of the upper surveyed area. These stations show fine-
grained sediments and biological features in nearshore sediments.

LEFT: Note the soft, gray, fine sandy silt with a deep RPD caused by the recent deposition of brown, oxidized fine-grained sediment. There is a methane-filled feeding
void at the lower right of the frame and minor small subsurface methane pockets.

RIGHT: Station 83A is also composed of soft, tan and gray, slightly sandy silt with a well-defined, deep RPD that has been thickened by recent deposition of brown,
fine-grained sediment. There are two distinct infaunal feeding voids in the lower right corner of the frame. This station is also highly depositional.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-10. Representative SPI images from Stations 74B (left) and 71A (right), located in the main channel area of the 11.0 to 9.7 mile segment of the upper
surveyed area and showing fine-grained sediments that have been deposited in the central channel of this river segment.

LEFT: Station 74B is composed of brown fine sand overlying light brown, organic, sandy silt with an infaunal organism in the lower right of the frame. Abundant
organic particles, including a fir needle, are interspersed throughout sediment column; rapid deposition of oxidized, brown, fine-grained sediments has occurred at
this station.

RIGHT: Station 71A is composed of gray, sandy silt with a thin RPD layer. There are active infaunal feeding voids at the right and left center of the frame from
Stage 3 fauna. The RPD is thickest above left-center voids and physically controlled elsewhere. Although it appears to be depositional, this station does not
experience the magnitude and rapidity of deposition observed at Station 74B.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-11. Representative SPI images from Stations 73D (left) and 70C (right), located in depositional nearshore areas of the 11.0 to 9.7 mile segment of the
river.

LEFT: Station 73D is composed of very soft, poorly sorted, silty, fine sand with abundant organic particles in upper portion of the RPD. The RPD is very deep
with a distinct band of fine sand 4.1 cm below the sediment-water interface. The top layer of the RPD appears to be recent deposition. The absence of methane
and the layering within the RPD suggest that this station is both highly and rapidly depositional. There is a worm present at left of the frame, 10.5to 11.1 cm
below the sediment-water interface.

RIGHT: Station 70C is composed of poorly sorted fine sand overlying gray silt. The upper sand layer is 8.2 ¢cm thick and the stratigraphic contact between the
sand and underlying silt is well-defined. The RPD is deep and well defined. Worm tubes are present at the sediment-water interface in the left of frame. The
upper sand layer is a distinct depositional unit from cyclical or periodic deposition.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-12. Representative SPI images from Stations 62C (left) and 48C (right), located in the main channel area of the upper Portland Harbor segment of the
Willamette River. The images illustrate the soft, fine-grained, organic highly depositional characteristics of channel sediments in this reach.

LEFT: Station 62C is composed of very soft, homogeneous, gray slightly sandy silt with small methane pockets 10.8 cm below the sediment-water interface
extending to the bottom of the frame. The RPD is depositional in origin and there is very subtle contrast between the tan, oxidized sediment and the underlying
gray, reduced sediment. There is subsurface oxidized sediment from an old burrow at depth. This station appears to be highly and rapidly depositional.

RIGHT: Station 48C is composed of very soft, gray, fine sandy silt with abundant small methane pockets 14.4 cm below the sediment-water interface extending
to bottom of frame. A series of feeding voids are present at the left of the frame. The RPD is primarily depositional in origin, and 1-2 c¢m thick depositional
intervals can be seen within the RPD. This station is also highly depositional. These stations are very similar and the RPDs show the highly depositional nature
of the sediments in this river segment and the widespread presence of sedimentary methane suggests the high organic content in the depositional sediments.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-13. Representative SPI images from Stations 69D (left) and 51D (right), located in the deep dredged (borrow) areas of the upper Portland Harbor
segment of the Willamette River. Sediments within the dredged areas are similar to those found in the main body of the river channel.

LEFT: Station 69D is composed of a fine sand veneer over slightly sandy, gray, silt. The surface layer of brown, well-sorted fine sand varies from 0.3 to 2.5 cm
in thickness. There is a band of dark fine sand 14.4 cm below the sediment-water interface (SWI) and this may denote the basal member of the depositional
unit. There are subsurface methane pockets 16.8 cm below the SWI extending to the bottom of the frame. Small tubes are present at the SWI. This station is
highly depositional.

RIGHT: Station 51D is composed of soft, gray, slightly sandy silt. There is an infaunal feeding void in the center of the frame and a few moderately sized
methane pockets 13.5 to 19.1 cm below the SWI. The RPD contrast is subtle and the RPD is primarily depositional in origin although there is a biogenic
mound at the SWI in the center of the frame. This station is also highly depositional.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-14. Representative SPI images from Stations 60A (left) and 49A (right), located in depositional nearshore areas of the upper Portland Harbor segment
of the Willamette River.

LEFT: Station 60A is composed of very soft, gray, slightly sandy silt with abundant small and large subsurface methane pockets. Upwards ebullition of
methane vesicles is apparent and many are trapped in feeding voids. The RPD is thickened by the deposition of oxidized fine-grained sediment. A band of fine
sand is present within the RPD and denotes the basal layer of a recently deposited sediment. There is a large network of infaunal feeding voids present in the
subsurface sediment and minor small worm tubes at the SWI. This station is highly depositional.

RIGHT: Station 49A is composed of sandy, gray silt with large methane pockets in a linear band 6.8 to 9.3 cm below the SWI. There are small ripples at the
SWI with worm tubes in the background. The RPD is formed by a mix of physical and biological processes. These nearshore stations are very organic as
evidence by the number and size of methane vesicles in the subsurface sediment.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-15. Representative SPI images from Stations 67A (left) and 66F (right), located in kinetically-active nearshore areas of the upper Portland Harbor
segment of the Willamette River.

LEFT: Station 67A is composed of poorly sorted, dark, fine sand overlying gray silt. There is a prominent void complex in middle left of the frame from Stage
3 infaunal feeding activity. An exceptionally well-preserved, 1.1 cm thick, laminar bed is easily discernible at the SWI. Based on the increased sorting at the
upper contacts of the two discernible sand layers the station is subject to periodic sediment transport and deposition.

RIGHT: Station 66F is composed of a veneer of tan silt overlying well-sorted medium sand. The sand is light colored and appears to be native sediment. The
RPD is defined by the mantle of silt overlying the sorted sand, and the RPD is deepest in the troughs surrounding the ripple crest in center of frame. This
shallow, nearshore station is subject to alternating periods of sediment transport, when the fines are winnowed from the sands and periods of quiescence that
allow the deposition of the silt veneer. This is likely related to rising and falling river stages.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-16. Representative SPI images from Stations 47C (left) and 36B (right), located in kinetically-active main channel areas of the middle Portland
Harbor segment of the Willamette River. Images from these stations illustrate the dynamic nature of this river segment.

LEFT: Station 47C is composed of well to poorly sorted, fine to medium, brown sand. Flaser bedding, with tan silt lenses within the sand matrix, indicate
active sediment transport. The sediment-water interface is also washed free of fine-grained sediment.

RIGHT: Station 36B is composed of poor to moderately sorted, fine to medium sand with small worm tubes present at the SWI. The SWI at this station is also
winnowed free of fines and appears to be undergoing sediment transport.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-17. Representative SPI images from Stations 39C (left) and 36C (right), located in depositional main channel areas of the middle Portland Harbor
segment of the Willamette River.

LEFT: Station 39C is composed of gray, sandy silt overlying well-sorted, fine to medium, dark gray sand. An infaunal feeding void is apparent in the upper
mid-left of the frame and worm tubes are present at the SWI. The upper silt layer is 11.1 cm thick and is a discrete depositional unit. The basal sand layer
suggests that this station has periodic high current flows and can be subject to periodic intervals of sediment transport and deposition.

RIGHT: Station 36C is composed of gray, slightly sandy silt overlying well-sorted fine to medium dark sands. This station shows features similar to those
observed at Station 39C. The sand layer is 12.9 cm below SWI and denotes a depositional contact with the silt layer being recently deposited sediment. A
buried RPD can be seen immediately below the sediment-water interface further emphasizing the episodic deposition at this station.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-18. Representative SPI images from Stations 44 A (left) and 37A (right), located in kinetically active nearshore areas of the middle Portland Harbor
segment of the Willamette River.

LEFT: Station 44A is composed of a thick layer of sorted, tan fine sand overlying gray clay/silt. The sand layer is 9 cm thick and a distinct mantle of tan silt at
the SWI defines the RPD. The contact between the overlying sand and the underlying silt is distinct and suggests that the station was disturbed prior to the
deposition of the sand.

RIGHT: Station 37A is composed of tan to gray, silty fine sand with distinct depositional layers from sediment transport and accretion. A buried RPD is easily
discernible at right. This buried RPD indicates a previous SWI that has been buried by deposition via bedload transport. A large methane bubble is present in a
infaunal feeding void 8.6 cm below SWI.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-19. Representative SPI images from Stations 42A (left) and 35D (right), located in depositional nearshore areas of the middle Portland Harbor
segment of the Willamette River.

LEFT: Station 42A is composed of gray, organic silt with abundant large and small methane pockets 6.3 to 14.5 cm below SWI. This station is highly
methanogenic with an organic band 9 cm below the SWI. The RPD is well-defined and appears dominantly biological. Based on the fine grain-size, the
presence of sedimentary methane, and the high organic content, this station is depositional.

RIGHT: Station 35D is composed of soft, gray, organic, slightly sandy silt with abundant large and small methane vesicles 1-18 cm below SWI. Abundant
organic detrital particles are interspersed in upper portion of the sediment column. The RPD is influenced by deposition and burial of oxidized particles. This
station is highly depositional and generally similar in appearance to 42A.

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.




Figure 3-20. . Representative SPI images from Stations 30C(left) and 18D(right), located in depositional main channel areas of the lower Portland Harbor
segment of the Willamette River.

LEFT: Station 30C is composed of light gray, silty fine sand with distinct layering. Each layer consists of a normally graded stratigraphic sequence with the
coarsest particles at the bottom of the layer becoming fine-grained upwards. The SWI shows evidence of sediment resuspension as some of the tan, fine silts
have been washed away leaving an exposed residue of sand. Based on the layering and presence of sands, this station appears to undergo alternating periods of
sediment transport and deposition, but the station appears to be net depositional.

RIGHT: Station 18D is composed of gray, fine sandy silt with an infaunal feeding void in lower right of the frame. This station also exhibits layering with
normally graded depositional sequences. There is a large methane pocket in the lower part of the frame. This station, based on the normally graded sequences,
appears to undergo periods of sediment transport and episodic deposition with net accumulation.
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Figure 3-21. Representative SPI images from Stations 30D(left) and 28D(right), located in dredged areas of the lower Portland Harbor segment of the
Willamette River.

LEFT: Station 30D is composed of light gray, homogeneous, sandy silt overlying well-sorted, dark gray, medium to fine sand. The 15.6 cm thick silt layer has
two prominent infaunal feeding voids. The tan RPD exhibits low contrast and is formed from a combination of bioturbation and deposition. The absence of
methane in the upper silt layer suggests that the sediment was deposited rapidly and there has been insufficient time since deposition for methanogenesis to
occur. This station is highly depositional.

RIGHT: Station 28D is composed of soft, gray silt with a minor sand fraction in upper 4 cm of sediment column. The gray upper silt layer overlies a band of
gray fine sand visible at the bottom of the frame. The RPD is faint, light tan and the contrast between the RPD and underlying gray reduced sediment is subtle.
The homogeneous sedimentary fabric and lack of methane suggests that the silt layer was recently and rapidly deposited, similar to Station 30D. As these
stations are located in dredged areas that are topographic lows, higher rates of deposition than elsewhere in the river are likely.
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Figure 3-22. Representative SPI images from Stations 30A(left) and 23B(right), located in depositional nearshore areas of the lower Portland Harbor segment
of the Willamette River.

LEFT: Station 30A is composed of intensely bioturbated, gray, slightly sandy silt. The subsurface sediments are riddled with abundant feeding voids from
Stage 3 infauna. A large red worm (Oligochaeta) is visible in the right side of the image. There are minor, small methane pockets at the lower left of the frame.

There is a strong contrast between the bright tan RPD and underlying gray sediments and the RPD at this station is formed by biological processes
(bioturbation).

RIGHT: Station 23B is composed of soft, gray, slightly fine sandy silt with well-formed feeding voids from Stage 3 infauna at depth within the sediment
column. The RPD has a thin band of fine sand within the tan silts and appears to be formed by both biological and depositional processes. At both of these
stations, the subsurface sediment is being extensively reworked by the resident infauna.
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Figure 3-23. Representative SPI images from Stations 13C (left) and 8D (right), located in depositional main channel areas of the 3.0 to 1.1 mile segment of the
lower Willamette River.

LEFT: Station 13C is composed of soft, gray, fine sandy silt with a prominent Stage 3 infaunal feeding void in right center of frame. Small worm tubes are
present at the SWI. The sediment is slightly sandier at the SWI and the RPD is low-contrast and thickened by deposition. This station is depositional.

RIGHT: Station 8D is composed of gray, fine sandy silt with abundant amphipod tubes at the SWI. Fine-grained sediments are being sequestered by the tubes.
The RPD has a high contrast with the underlying reduced sediments and is a result biological activity. The station appears to be depositional.
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Figure 3-24. Representative SPI images from Stations 16A (left) and 11A (right), located in the nearshore areas of the 3.0 to 1.1 mile segment of the Lower
Willamette River.

Left: Station 16A is composed of tan silt overlying brown, sorted, fine sand. This station is located in the shallow bank area where the Multnomah Channel
empties into the Willamette River. The basal sands were sorted through current and wave action, in a subsequent period of quiescence the tan silt mantle was
deposited. This station illustrates the episodically dynamic and depositional nature of sediments in the nearshore environment.

Right: Station 11A is composed of gray, sandy silt with a prominent feeding void in the lower center of the frame. Above the feeding void, a biogenic mound is
present. There is a layer of brown fine sand within the RPD indicating that RPD is both depositional and biological in origin. A thin, 0.4 cm layer, of
biogenically aggregated fecal material is present at the sediment-water interface. This station is exemplary of a depositional nearshore environment.
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Figure 3-25. Representative SPI images from Stations 3D (left) and 1D (right), located in the main channel areas of the 1.1 to 0 mile segment of the lower
Willamette River.

Left: Station 3D is a firm, tan, fine sandy silt with dense amphipod tubes at SWI, and numerous voids in sediment column. The tube mat appears to be
sequestering fine-grained sediments.

Right: Station 1D is a moderately sorted light-hued silty fine sand with amphipod and worm tubes at SWI. This station appears to be an area of sediment
transport.
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Figure 3-26. Representative SPI images from Stations 4A (left) and 2A (right), located in the nearshore areas of the 1.1 to 0 mile segment of the lower
Willamette River.

Left: Station 4A is a tan to gray, poorly sorted silty fine sand with tubes at the SWI, organic particles interspersed throughout sediment column, a deep RPD,
and appears to be depositional.

Right: Station 2A is a tan to gray, moderately sorted fine sand with tubes at SWI and a void lower mid-left. The surface roughness appears to be the result of
physical forces. This is likely an area of sediment transport.
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SPI Survey DRAFT
LWG Prepared by Striplin Environmental Associates, Inc.
Lower Willamette Group April 26, 2002

Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecﬁ ng Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
1A B 34.2  12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
1B A 448  12/06/01 3.73 0.87 >3.73 4-3 0 0 0.00 2
1C A 51.7  12/06/01 8.35 0.45 3.67 4-3 0 0 0.00 2
1D B 49.9  12/06/01 6.52 0.52 3.74 4-3 0 0 0.00 2
1E B 140 12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
IF A 154  12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
2A C 13.9  12/06/01 7.24 0.60 4.33 4-3 1 0 0.00 lon3
2B A 31.7  12/06/01 5.78 3.00 Ind 4-3 0 0 0.00 Ind
2C A 521  12/06/01 5.10 0.47 2.04 3-2 0 0 0.00 1
2D C 57.2  12/06/01 7.24 0.87 391 4-3 2 0 0.00 2on3
2E A 274  12/06/01 9.74 1.00 >0.74 4-3 0 0 0.00 1
2F C 11.7  12/06/01 7.19 0.57 3.42 4-3 1 0 0.00 2on3
3A A 141  12/06/01 7.69 0.47 2.29 4-3/>4 2 0 0.00 lon3
3B C 424  12/06/01 6.76 0.47 >6.76 4-3 0 0 0.00 2
3C C 541  12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
3D A 50.2  12/06/01 4.61 0.85 3.92 >4 5 0 0.00 2on3
3E B 255  12/06/01 8.54 115 2.16 4-3 0 0 0.00 1
3F A 104  12/06/01 8.65 0.57 >8.65 4-3 0 0 0.00 2
4A A 9.5 12/06/01 12.31 0.42 4.84 4-3 0 0 0.00 2
4B B 30.8  12/06/01 8.25 0.92 4.48 4-3 0 0 0.00 2
C A 47.7  12/06/01 5.83 0.47 >5.83 4-3 0 0 0.00 2on3
4D B 51.6  12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
4E C 26.9  12/06/01 11.16 2.02 2.95 4-3 0 0 0.00 1->2
5A B 10.8  12/06/01 9.59 2.10 1.36 4-3 0 0 0.00 1
5B A 22.7  12/06/01 0.00 Ind Ind Ind Ind Ind Ind Ind
5B F 248  12/10/01 17.82 1.00 6.14 >4-3 2 0 0.00 lon3
5C B 56.3  12/06/01 0.13 0.53 Ind 4-3 Ind Ind Ind Ind
5 D 55.1  12/10/01 121 0.40 >1.21 4-3 0 0 0.00 1
5D A 540 12/06/01 12.87 0.62 181 4-3 1 6 1.16 lon3
50 C 53.9  12/06/01 11.78 0.92 112 4-3/>4 1 0 0.00 lon3
5 D 27.0 12/06/01 0.98 117 Ind >4 0 0 0.00 Ind
5E E 26.6  12/10/01 2.79 157 1.27 4-3/>4 0 0 0.00 1
6A A 8.7 12/06/01 0.00 0.00 Ind Ind Ind Ind Ind Ind
6B A 34.3  12/06/01 11.66 2.67 2.95 >4 1 0 0.00 lon3
6C A 50.6  12/06/01 4.90 0.85 >4.90 4-3 0 0 0.00 2on3
6C D 50.7  12/10/01 6.74 0.57 5.13 4-3/>4 0 0 0.00 1
6D A 60.3  12/06/01 13.06 2.25 1.99 >4-3 3 0 0.00 lon3
6E B 155  12/06/01 0.38 1.02 Ind >4 Ind Ind Ind Ind
6E D 184  12/10/01 1.10 1.37 >1.10 4-3 0 0 0.00 1
A C 125  12/06/01 12.09 1.02 1.40 >4 0 16 2.52 1
7B B 284  12/06/01 11.55 152 1.90 >4 5 0 0.00 lon3
7 A 59.6  12/06/01 12.68 0.40 227 >4 2 0 0.00 3
7 A 49.2  12/06/01 16.32 0.65 5.45 >4 5 0 0.00 lon3
7TE A 9.0 12/06/01 7.12 1.32 >7.12 4-3 0 0 0.00 1
8A A 13.6  12/05/01 5.76 0.85 >5.76 >4 0 0 0.00 1
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SPI Survey DRAFT
LWG Prepared by Striplin Environmental Associates, Inc.
Lower Willamette Group April 26, 2002

Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecﬁ ng Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
8B A 26.8  12/05/01 13.59 1.33 152 >4 3 0 0.00 lon3
8C C 47.7  12/05/01 14.24 0.55 1.34 >4 2 0 0.00 lon3
8D C 57.2  12/05/01 11.34 0.18 244 >4 0 0 0.00 2
8E C 235  12/05/01 13.62 0.55 5.90 >4 1 0 0.00 lon3
8 C 129  12/05/01 7.12 1.45 571 >4-3 0 0 0.00 1
9A A 153  12/05/01 12.74 1.10 2.00 >4-3 0 0 0.00 1
9B A 25.0 12/05/01 15.59 0.50 2.89 >4 1 0 0.00 lon3
9C A 29.5  12/05/01 15.43 3.22 2.98 >4 1 0 0.00 lon3
D C 53.8  12/05/01 1.65 0.22 0.72 4-3 0 0 0.00 1
9E A 47.1  12/10/01 17.18 2.32 12.00 >4 0 0 0.00 1
9 B 13.4  12/10/01 8.33 1.25 5.83 >4 1 0 0.00 lon3
10A B 9.4 12/05/01 6.29 0.57 241 >4/4-3 0 0 0.00 1
10B A 226  12/05/01 17.08 2.05 3.27 >4 3 1 0.25 lon3
10C C 49.8  12/05/01 11.29 0.18 2.90 >4 0 0 0.00 2
10D B 524  12/05/01 >21.25 Ind >9.50 >4 2 11 0.93 3
10D E 51.1  12/10/01 17.55 0.60 >17.55 >4 0 0 0.00 1
10E A 29.6  12/05/01 18.03 0.62 5.30 >4 2 13 2.69 lon3
10F B 11.0 12/05/01 5.05 0.95 >5.05 4-3 0 0 0.00 1
11A B 11.8  12/05/01 14.64 2.35 5.40 >4 1 0 0.00 lon3
11B A 25,5  12/05/01 19.30 2.10 7.94 >4 6 0 0.00 lon3
11C A 50.3  12/05/01 18.82 0.60 4.21 >4 3 0 0.00 lon3
11D C 52.8  12/05/01 7.47 0.32 4.36 >4/3-2 0 0 0.00 1
11E A 61.3  12/05/01 19.98 0.80 6.30 >4 4 0 0.00 lon3
11F C 119 12/05/01 10.97 1.60 7.76 3-2/>4 2 3 1.08 lon3
12A A 140 12/05/01 15.58 1.85 5.89 >4 0 5 0.27 1
12B A 255  12/05/01 18.51 0.57 5.32 >4 3 0 0.00 lon3
12C A 51.6  12/05/01 17.68 0.27 8.79 >4 0 4 0.46 1
12D B 458  12/05/01 19.32 1.50 14.44 >4/4-3 0 0 0.00 1
12E B 443  12/05/01  20.60 1.40 6.48 >4 6 0 0.00 lon3
12F B 18.7  12/05/01 155 2.80 Ind 3-2 0 0 0.00 Ind
12F C 199 12/05/01 6.30 1.00 321 3-2 0 0 0.00 1
13A B 12.4  12/05/01 10.14 1.15 7.05 >4/4-3 0 0 0.00 1
13B A 275  12/05/01 16.34 0.22 4,95 >4 2 0 0.00 3
13C C 48.6  12/05/01 17.64 1.00 5.00 >4 2 0 0.00 lon3
13D C 53.7  12/05/01 13.07 1.70 5.83 >4/4-3 0 0 0.00 lon3
13E C 419  12/05/01 19.90 0.45 7.73 >4 3 0 0.00 lon3
13F A 119 12/05/01 11.12 1.40 493 >4/4-3/>4 2 0 0.00 3
14A A 8.0 12/05/01 9.57 0.30 4.96 >4/4-3 0 0 0.00 1
14B A 27.0 12/05/01 14.98 0.73 4.04 >4 2 0 0.00 lon3
14C B 57.7  12/05/01 >21.19 Ind >12.99 >4 0 0 0.00 Ind
14C E 56.2  12/10/01 17.12 0.62 >17.12 >4 0 0 0.00 1
14D C 51.9  12/05/01 >21.25 Ind >7.50 >4 4 0 0.00 3
14D E 504  12/10/01 14.22 1.70 12.17 >4 0 0 0.00 1
14E B 481  12/05/01 20.34 0.45 5.95 >4 2 0 0.00 lon3
14F A 19.4  12/05/01 10.80 347 314 >4/3-2/>4 2 0 0.00 lon3
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SPI Survey DRAFT
LWG Prepared by Striplin Environmental Associates, Inc.
Lower Willamette Group April 26, 2002

Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
15A B 151  12/05/01 4.79 1.20 3.34 4-3 0 0 0.00 1
15B A 222 12/05/01 0.00 Ind Ind Ind Ind Ind Ind Ind
15B E 204  12/10/01 1.90 0.60 >1.90 3-2 0 0 0.00 1
15C A 50.6  12/05/01 19.61 1.02 7.63 >4 1 0 0.00 lon2
15D B 521  12/05/01 18.75 0.75 9.63 >4 3 4 0.67 lon3
15 A 431  12/05/01 17.77 0.40 5.94 >4 5 3 0.40 lon3
15F B 18.2  12/05/01 6.08 2.20 4.34 >4 0 0 0.00 1
15F C 18.6  12/05/01 10.99 5.37 Ind >4-3 1 1 0.69 lon3
16A C 10.8  12/05/01 242 2.62 Ind 3-2 0 0 0.00 1
16A H 115 12/10/01 8.55 0.32 3.49 >4/4-3 0 0 0.00 1
16B C 229  12/05/01 0.99 0.92 >0.99 4-3 0 0 0.00 1
16B G 21.0 12/10/01 0.32 0.62 >0.32 4-3 0 0 0.00 2
16C A 51.0 12/05/01 12.92 0.90 491 >4 1 5 142 lon3
16D A 50.0 12/05/01  20.70 0.35 8.05 >4 2 0 0.00 lon3
16E D 39.0 12/05/01 10.03 0.87 4.37 >4 2 0 0.00 lon3
17A A 139 11/27/01 2.80 1.37 Ind 3-2 0 0 0.00 2
17B A 17.8  11/27/01 5.98 0.72 243 3-2 0 0 0.00 1
17C A 46.7  11/27/01 17.81 0.65 240 >4 0 0 0.00 1
17D A 49.3  11/27/01  20.93 0.22 351 >4 5 0 0.00 lon3
17E B 148  11/27/01 12.57 0.87 2.60 3-2/>4 1 0 0.00 lon3
18A C 150 11/27/01 8.98 247 >8.98 >4 3 2 0.37 lon3
18B C 253  11/27/01 7.65 0.68 1.93 4-3 0 0 0.00 1
18C A 45.0 11/27/01 15.92 2.32 171 >4 0 0 0.00 2
18D A 49.2  11/27/01 15.65 0.45 2.88 >4 1 2 4.76 lon3
18E A 438 11/27/01  20.95 1.02 3.03 >4 2 0 0.00 lon3
18F A 4.0 11/27/01 3.26 2.62 Ind 3-2 0 0 0.00 1
19A A 2.8 11/27/01 1.28 1.80 Ind 4-3 0 0 0.00 1
198 C 204  1127/01 7.20 1.60 3.67 >4 0 0 0.00 3
19C A 47.7  11/27/01 3.55 0.57 Ind 4-3 0 0 0.00 1
19D A 455  11/27/01 13.71 1.95 242 >4 1 0 0.00 lon3
19 B 8.2 11/27/01 7.06 1.30 247 4-3 0 0 0.00 1
20A A 34.7  1127/01 15.36 1.85 4.03 >4 2 0 0.00 3
20B B 46.3  11/27/01 17.53 0.35 171 >4-3 0 0 0.00 1
20C A 53.9 11/27/01 12.23 147 253 >4-3 0 0 0.00 1
20D A 30.3 11/27/01  20.06 1.50 2.82 >4 1 11 0.84 lon3
20E A 100 11/27/01 13.97 245 2.39 >4-3 2 3 0.20 lon3
21A B 9.3 11/27/01 13.08 1.10 3.75 >4 0 0 0.00 lon3
21B A 35.2  1127/01 2115 0.42 2.82 >4 1 7 1.48 lon3
21C A 50.9 11/27/01 2.46 0.40 Ind >4 0 0 0.00 3
21D B 49.3  11/27/01 18.03 0.50 2.87 >4 1 1 0.21 lon3
21E C 214  1127/01 1161 0.35 1.38 4-3 0 0 0.00 1
21F A 9.8 11/27/01 8.64 2.55 117 4-3 0 0 0.00 1
22A B 100 11/27/01 9.46 2.20 1.96 4-3/>4 0 4 194 1
22B B 439 11/27/01  20.58 1.52 0.91 >4 4 16 0.77 3
22C A 535  11/27/01 18.95 0.47 3.53 >4 2 3 0.55 lon3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
22D A 184  11/27/01 19.74 0.75 212 >4 0 18 171 1
22E C 9.0 11/27/01 5.50 1.10 1.19 4-3 0 0 0.00 1
22F B 36.4 11/27/01  20.63 222 155 >4 0 >25 3.45 1
22H B 171 11/27/01 18.93 0.67 277 >4 0 0 0.00 1
23A B 9.8 11/27/01 6.22 177 311 >4-3 0 0 0.00 1
23B A 371 1127/01 18.12 0.75 3.00 >4 2 2 0.55 lon3
23C B 46.8  11/27/01 6.14 1.25 Ind 3-2 0 0 0.00 Ind
23D C 38.9 11/27/01 18.03 1.42 3.39 >4 3 0 0.00 lon3
23E A 119 11/27/01 12.10 2.05 2.82 >4-3 1 0 0.00 lon3
24A A 8.1 11/27/01 17.11 215 3.38 >4 2 1 0.17 3
24B B 33.6 11/27/01 19.44 0.65 311 >4 0 8 3.49 1
24C B 46.4  11/27/01 19.49 0.65 2.78 >4 0 0 0.00 1
24D A 56.6  11/27/01 19.99 0.85 252 >4 3 0 0.00 3
24E B 271 1127/01 14.99 2.05 3.50 >4 0 0 0.00 1
25A A 36.8 11/27/01  20.15 3.07 3.07 >4 2 18 2.82 lon3
25B A 56.9  11/27/01 5.88 1.62 2.89 4-3 1 0 0.00 lon3
25C A 50.8  11/27/01 8.76 0.47 4.04 >4 0 0 0.00 1
25C B 50.1 11/27/01 19.20 1.67 3.20 >4 2 0 0.00 lon3
25D C 9.8 11/27/01 6.04 1.65 4.34 >4 0 0 0.00 lon3
26A B 4.5 11/27/01 12.00 0.60 3.12 4-3/>4 0 0 0.00 1
26B A 19.7  11/27/01 13.68 155 2.59 >4 3 0 0.00 3
26C A 482  11/27/01 19.74 0.10 2.98 >4 2 0 0.00 3
26D A 571  11/27/01 13.27 240 2.39 >4-3 1 0 0.00 lon3
26E B 40.3  11/27/01 16.25 1.05 215 >4-3/>4 0 8 1.96 1
271A C 7.1 11/27/01 6.79 0.62 2.37 >4-3 0 0 0.00 1
271B A 285  11/27/01 19.37 1.35 3.08 >4 1 >25 4.50 lon3
27C A 644  11/27/01 18.63 1.80 2.18 >4/3-2 2 0 0.00 lon3
21D F 73.3  12/06/01 15.95 0.65 7.37 >4 3 0 0.00 lon3
27E A 33.9 1127/01 19.52 1.32 3.15 >4 0 20 3.56 lon3
271F A 28.1  11/28/01 17.79 297 272 >4 0 15 5.14 1
271G B 37.9 11/28/01 16.18 1.65 197 3-2/>4/3-2 0 0 0.00 1
2/H B 39.2  11/28/01 21.04 0.70 3.15 >4 0 1 0.15 1
271 C 39.1 11/28/01  20.43 157 4.18 >4 2 0 0.00 lon3
28A A 116  11/28/01 17.17 1.00 3.04 4-3 0 >20 4.66 1
28B B 353 11/28/01 2114 0.45 4.45 >4 1 14 5.59 1
28C A 59.5  11/28/01  21.33 Ind Ind >4 0 12 172 Ind
28D A 779 11/28/01  20.68 0.42 3.98 >4 0 0 0.00 2
28E A 440  11/28/01 14.46 1.85 2.63 3-2/>4 0 10 4.36 3
28F A 13.3  11/28/01  20.13 1.37 297 >4 0 37 2.82 1
29A A 119 11/28/01 17.64 2.10 2.67 >4 0 19 153 1
29B B 19.7  11/28/01 12.39 1.78 1.43 >4 6 2 1.06 3
29C A 73.7 11/28/01  20.05 1.23 175 >4 2 3 0.06 lon3
29D B 58.1  11/28/01  20.67 1.10 4.22 >4 3 3 0.57 lon3
29E A 279  11/28/01 12.35 135 3.42 4-3/>4 1 1 0.18 lon3
29F B 42.7  11/28/01 17.92 0.58 2.69 >4 1 0 0.00 lon3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
29G A 51.2  11/28/01 10.81 1.05 1.68 3-2/>4 1 0 0.00 lon3
30A A 122 11/28/01 16.05 1.32 231 >4 8 7 0.51 lon3
3B C 342  11/28/01 13.49 1.95 5.35 >4 1 12 111 lon3
30C A 521  11/28/01 12.64 0.92 2.03 >4-3 0 0 0.00 1
30D B 78.0 11/28/01 19.94 0.72 2.69 >4/3-2 2 0 0.00 lon3
30E A 412  11/28/01 13.80 0.62 2.66 4-3/>4 2 2 0.29 lon3
31A A 33.3  11/28/01 15.29 0.90 3.24 4-3/>4 0 29 4.60 1
31B B 412  11/28/01 17.73 1.45 3.64 >4 0 49 8.34 1
31C A 50.9 11/28/01 11.29 1.10 2.95 >4/3-2 0 0 0.00 1
31D A 731  11/28/01 16.10 1.62 242 >4 4 0 0.00 lon3
31E B 442  11/28/01 17.65 155 219 >4 4 7 0.15 lon3
32A B 29.1  11/28/01 3.50 1.60 >3.50 >4 1 0 0.00 lon3
32B A 821  11/28/01 17.71 0.57 2.65 >4 0 4 2.89 1
32C A 423  11/28/01  20.43 0.50 2.92 >4 2 16 2.32 lon3
32D A 244  11/28/01 16.07 0.30 2.88 4-3/>4 0 1 0.57 lon3
33A C 153  11/28/01 6.56 2.92 1.94 4-3 0 0 0.00 1
33B C 423  11/28/01  20.15 2.65 Ind >4 0 6 0.39 1
33C A 56.4  11/28/01 3.07 0.42 1.36 4-3 0 0 0.00 1
33D B 51.2  11/28/01 242 0.50 0.40 3-2 0 0 0.00 Ind
34A A 158  11/28/01 0.16 1.20 Ind >4 0 0 0.00 Ind
34B A 51.3  11/28/01 9.30 0.45 191 3-2/>4 0 0 0.00 1
34C A 57.3  11/28/01 9.62 1.27 1.85 3-2/>4 0 0 0.00 1
34D A 176  11/28/01 12.00 0.42 2.76 4-3/>4 1 0 0.00 lon3
35A A 239 11/28/01 4.66 0.55 0.80 3-2/>4 0 0 0.00 1
3B C 40.8  11/28/01 19.02 1.32 2.87 >4 0 26 7.61 1
35C C 57.0 11/28/01 6.36 0.57 1.23 4-3 0 0 0.00 1
35D B 442  11/28/01 18.01 0.62 3.24 4-3 0 24 6.03 1
35E B 12.7  11/28/01 13.29 0.80 2.27 4-3/>4 1 6 0.49 lon3
36A B 371 11/28/01 6.57 112 331 4-3 2 1 0.28 lon3
36B B 521  11/28/01 7.29 0.10 1.43 3-2 0 0 0.00 1
36C B 60.6  11/28/01 14.83 0.65 1.87 >4/3-2 0 0 0.00 1
36D C 8.8 11/28/01 3.82 0.97 Ind -4.00 0 0 0.00 1
37A C 128  11/28/01 10.15 1.87 0.74 3-2 0 1 1.20 1
37B A 495  11/28/01 12.73 0.70 277 >4 0 1 0.00 1
37C A 50.1 11/28/01 3.54 1.02 Ind 3-2 0 0 0.00 Ind
37D A 305 11/29/01 7.67 0.67 231 >4 0 0 0.00 1
37E A 9.9 11/29/01 0.00 Ind Ind Ind Ind Ind Ind Ind
38A B 189  11/29/01 4.76 242 3.73 >4 0 0 0.00 2
38B B 429  11/29/01 0.00 Ind Ind Ind Ind Ind Ind Ind
38C C 55,5  11/29/01 5.69 0.62 1.60 3-2 0 0 0.00 1
38D A 36.2  11/29/01 8.62 0.55 217 3-2 0 0 0.00 1
38E B 169 11/29/01 14.96 0.90 222 >4-3 0 0 0.00 1
39A A 7.3 11/29/01 18.97 0.30 249 >4 0 28 1.66 1
39B A 264  11/29/01  20.68 112 3.49 >4 0 18 4.07 1
39C A 483  11/29/01 12.98 1.02 1.97 >4/3-2 1 0 0.00 lon3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
39D B 51.9  11/29/01 6.95 0.27 1.93 >4/3-2 0 0 0.00 1
39E B 20.0 11/29/01 0.00 0.00 Ind Ind Ind Ind Ind Ind
39F C 104  11/29/01 451 207 2.29 >4-3 1 0 0.00 3
40A A 9.3 11/29/01 17.22 0.80 3.25 >4 1 17 2.26 lon3
40B C 245  11/29/01 15.75 1.67 3.15 >4 0 0 0.00 1
40C A 51.9  11/29/01 17.65 0.57 311 >4 0 19 1.69 1
40D C 542  11/29/01 5.05 1.35 >5.05 3-2 0 0 0.00 1
40E B 329 11/29/01 11.76 0.77 Ind 4-3 0 0 0.00 Ind
41A C 8.3 11/29/01 8.33 1.27 2.84 >4 7 0 0.00 3
41B A 50.2  11/29/01 14.90 1.45 294 >4/4-3 0 0 0.00 1
41C C 57.7  11/29/01 7.47 0.57 2.10 3-2 0 0 0.00 1
41D C 28.2  11/29/01 14.96 2.62 3.73 >4 0 2 0.73 1
42A B 6.6 11/29/01 14.24 2.05 161 >4 0 >50 5.14 1
2B C 449  11/29/01 18.83 2.05 Ind >4 0 >50 9.82 Ind
42C C 542  11/29/01 6.21 0.65 1.40 4-3 0 0 0.00 1
42D C 221  11/29/01 0.00 Ind Ind Ind Ind Ind Ind Ind
42E B 8.2 11/29/01 5.32 3.45 2.34 4-3 0 0 0.00 1
43A A 7.8 11/29/01 13.30 2.00 155 4-3 0 >50 14.46 1
43B C 37.8  11/29/01 0.88 0.80 Ind -2--3 0 0 0.00 Ind
43C C 529  11/29/01 10.91 0.70 1.64 >4/4-3 0 0 0.00 1
43D B 51.1  11/29/01 2.68 2.20 Ind 2-1 0 0 0.00 Ind
43E B 32.7  11/29/01 7.55 2.82 1.78 4-3/>4 0 0 0.00 1
43F C 129  11/29/01 12.26 0.57 277 4-3/>4 1 0 0.00 lon3
44A A 9.9 11/29/01 1181 0.60 1.89 >4/4-3/>4 0 0 0.00 1
44B B 51.8  11/29/01 17.60 1.32 1.56 >4/3-2 0 0 0.00 1
44C A 49.6  11/29/01 3.34 2.82 Ind 1-0 0 0 0.00 Ind
44D B 255  11/29/01 0.38 2.02 Ind >4 Ind Ind Ind Ind
44E C 79 11/29/01 14.95 1.00 Ind 2-1 0 0 0.00 Ind
45A C 7.0 11/29/01 5.93 0.92 1.09 3-2 0 0 0.00 Ind
45B B 46.6  11/29/01 15.28 1.35 0.90 >4/3-2 0 0 0.00 1
45C C 52.8  11/29/01 10.92 0.20 1.44 3-2 0 0 0.00 1
45D C 209 11/29/01 19.13 0.87 3.07 >4 4 28 3.07 lon3
45E B 13.0 11/29/01 16.69 1.70 245 >4 2 1 0.27 lon3
46A A 9.9 11/29/01 4.30 2.62 3.14 3-2 0 0 0.00 Ind
46B A 29.0 11/29/01 5.96 1.90 2.95 4-3 0 0 0.00 1
46C B 47.6  11/29/01 0.00 Ind Ind Ind Ind Ind Ind Ind
46D B 489  11/29/01 6.76 0.80 155 3-2/>4 1 0 0.00 lon3
46E C 36.7  11/29/01 18.14 1.00 331 >4 6 0 0.00 lon3
46F A 17.7  11/29/01 17.79 1.05 351 >4 8 0 0.00 lon3
47A C 191  11/29/01 15.04 3.05 2.25 >4 0 18 117 1
471B A 38.1  11/29/01 19.09 0.42 3.65 >4 4 20 1.84 lon3
47C A 54.3  11/29/01 4.55 1.07 Ind 3-2 0 0 0.00 Ind
47D A 26.8  11/29/01 7.03 147 2.68 >4/3-2 1 0 0.00 lon3
47E A 128  11/29/01 5.92 277 0.52 3-2 0 0 0.00 1
48A B 16.7  11/29/01 17.05 0.90 2.34 >4 1 19 1.90 lon3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
48B B 28.1  11/29/01 16.35 3.72 342 >4 0 3 151 1
48C A 483  11/29/01  20.94 0.63 4.07 >4 3 21 161 lon3
48D B 57.7  11/29/01 18.08 0.50 2.32 >4/3-2 2 0 0.00 3
48E A 179  11/29/01 12.04 1.13 4.46 >4 1 0 0.00 3
48F B 100 11/29/01 13.57 247 2.98 >4 4 0 0.00 3
49A A 7.4 11/29/01 12.04 1.42 157 >4-3 0 25 9.56 1
49B A 19.8  11/29/01 13.35 1.22 3.80 >4 3 0 0.00 lon3
49C B 419  11/29/01  20.83 1.30 3.94 >4 0 20 2.88 1
49E A 204  11/30/01 8.03 142 1.88 4-3 0 0 0.00 1
49F B 7.4 11/30/01 12.84 0.87 3.24 >4 1 6 0.65 1
50A A 140 11/30/01 16.27 177 1.96 >4 2 5 0.35 lon3
50B A 39.1 11/30/01  20.66 217 4.27 >4 0 24 2.23 1
50C C 525  11/30/01 8.84 0.25 3.05 4-3 0 0 0.00 1
50D C 66.6  11/30/01 20.84 0.90 441 >4 2 5 1.97 lon3
50E A 21.0 11/30/01 20.16 117 3.65 >4 1 27 281 lon3
51A B 153  11/30/01 12.15 0.95 1.69 4-3 0 0 0.00 1
51A C 16.7  11/30/01 7.09 1.37 1.79 3-2 0 0 0.00 1
51B A 355 11/30/01  20.25 0.82 4.30 >4 0 38 5.28 1
51C A 46.4  11/30/01 >21.22 Ind >3.44 >4 0 31 4.65 1
51D B 65.7  11/30/01 19.92 1.37 4.50 >4 1 5 1.76 lon3
51E A 20.6  11/30/01 16.07 0.52 2.62 >4 9 4 0.31 lon3
51F B 156  11/30/01 10.69 3.92 2.96 >4 0 0 0.00 1
52A B 13.1  11/30/01 17.64 1.02 3.84 >4 0 31 5.56 1
52B A 21.3  11/30/01 >21.20 Ind >2.37 >4 0 35 7.76 1
52B D 204  12/07/01 16.99 2.62 8.56 >4 2 9 2.66 lon3
52C A 52.7  11/30/01 8.41 1.02 2.62 >4/4-3 0 0 0.00 1
52D B 540 11/30/01 15.17 0.73 2.10 >4 0 4 0.13 1
52E B 220 11/30/01 14.29 152 221 3-2/>4 1 3 2.10 lon3
53A B 170 11/30/01 0.00 Ind Ind Ind Ind Ind Ind Ind
53B A 40.8  11/30/01  20.60 112 3.15 >4 0 46 3.60 1
53C A 50.9 11/30/01 7.24 0.87 4.37 >4 0 0 0.00 1
53C C 50.3  11/30/01 10.26 3.77 4.62 >4 3 1 0.06 lon3
53D C 59.0 11/30/01 16.17 0.78 3.62 >4 1 0 0.00 lon3
53E A 247  11/30/01 17.58 0.62 3.40 >4 2 9 2.56 lon3
54A A 12.3  11/30/01 5.17 1.67 2.85 3-2 0 0 0.00 1
54B B 321 11/30/01 6.38 2.10 0.99 >4 0 0 0.00 1
54C B 504  11/30/01 15.82 1.60 2.98 >4 1 2 0.28 lon3
54D A 39.0 11/30/01 19.46 0.92 4.34 >4 2 0 0.00 lon3
54 C 255  11/30/01 15.82 1.72 3.94 >4 3 20 277 lon3
55A A 150 11/30/01 4.03 0.65 2.36 4-3 0 0 0.00 1
55B C 456  11/30/01 >21.29 Ind >3.30 >4 3 36 4.34 3
55B D 447  12/07/01 1191 0.47 6.21 >4 2 0 0.00 lon3
55C B 65.4  11/30/01 18.05 0.85 4.28 >4 3 1 0.04 lon3
55D A 295  11/30/01 15.96 0.85 2.96 >4 7 3 1.68 lon3
55E A 16.3  11/30/01 0.00 Ind Ind Ind Ind Ind Ind Ind
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecﬁ ng Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage

56A B 11.6  11/30/01 16.84 1.67 2.37 >4-3 0 37 3.01 lon3
56B B 328  11/30/01 13.53 0.95 0.97 3-2/>4 0 0 0.00 1
56C C 56.0 11/30/01  20.02 0.62 5.66 >4 1 1 0.24 lon3
56D A 41.7  11/30/01 14.97 0.35 157 >4 5 0 0.00 lon3
56E C 451  11/30/01 18.37 1.32 411 >4 1 0 0.00 lon3
56F C 23.8  11/30/01 457 0.70 3.33 3-2 0 0 0.00 1
57A C 9.1 11/30/01 13.57 0.60 244 >4-3 0 0 0.00 1
57B A 328 11/30/01 >21.24 Ind >3.40 >4 1 28 4.01 3
57B D 30.8  12/07/01 14.59 0.80 7.33 >4 1 1 0.10 lon3
57C A 540 11/30/01 17.46 0.75 4.78 >4 1 0 0.00 lon3
57D B 545  12/06/01 12.68 1.82 4.96 >4 1 0 0.00 3
57E A 48.1  12/06/01 9.82 0.30 1.82 >4 3 0 0.00 lon3
57F B 38.6  12/06/01 8.34 0.98 3.74 >4 1 0 0.00 lon3
57G A 340 12/06/01 16.02 1.42 4.87 >4 0 31 2.75 1
58A A 11.6  11/30/01 14.78 0.80 2.66 4-3/>4 0 39 6.59 1
58B B 25.6  11/30/01 15.66 0.98 2.10 >4 4 49 8.44 lon3
58C A 475 11/30/01  20.96 0.42 4.70 >4 2 7 122 lon3
58D A 522  11/30/01  20.69 0.52 3.09 >4 2 6 0.48 lon3
58E B 38.8  12/06/01 12.23 0.77 4.14 >4 1 1 101 lon3
58F A 29.2  12/06/01 6.95 207 3.05 >4 0 0 0.00 1
59A A 10.3  11/30/01 15.09 1.60 3.38 4-3 0 13 2.70 1
59B C 19.0 11/30/01 8.06 0.82 072  3-2/>4-3 0 0 0.00 1
59C A 35.1  11/30/01 18.78 1.70 2.58 >4 0 32 3.60 1
59D A 53.9 11/30/01  20.57 0.63 3.74 >4 0 >32 4.75 1
59E A 451  11/30/01 15.75 1.37 3.67 >4 2 1 0.19 lon3
59F A 39.0 12/06/01 14.64 0.50 4.45 >4 4 1 0.11 lon3
60A A 153  11/30/01 19.85 112 3.50 >4 6 35 5.10 lon3
60B C 29.6  11/30/01  20.20 3.02 4.66 >4 0 34 10.61 1
60B E 27.7  12/07/01 13.01 1.00 7.05 >4 1 0 0.00 lon3
60C C 479  11/30/01 16.94 0.25 3.87 >4-3 0 3 1.29 1
60D A 433  11/30/01 15.90 0.62 3.10 >4 4 0 0.00 lon3
60E A 35.3  12/06/01 16.89 0.80 3.92 >4 3 15 155 lon3
61A A 23.7  11/30/01 18.70 0.88 2.83 >4 1 62 4.47 lon3
61B A 404  11/30/01 18.84 3.70 8.62 >4 0 17 4.44 3
61C A 46.6  11/30/01  20.12 297 4.76 >4 2 10 1.45 lon3
61D C 13.7  12/03/01 8.07 135 159 3-2 0 0 0.00 1
61E D 40.7  12/10/01 14.04 1.62 4.44 >4 1 7 2.19 lon3
62A B 8.0 12/03/01 14.01 1.50 4.03 >4 0 4 3.79 1
62B A 39.6  12/03/01 17.29 155 3.23 >4 0 39 9.57 2
62C C 59.0 12/03/01 20.91 0.92 4.35 >4 0 17 1.19 1
62D C 114  12/03/01 6.38 155 >6.38 >4 0 0 0.00 1
62E A 28.9  12/06/01 14.03 0.92 3.72 >4 5 0 0.00 lon3
63A C 234  12/03/01 18.37 0.83 3.59 >4 0 51 19.86 1
63B A 37.8 12/03/01 >21.13 Ind >3.99 >4 1 29 3.54 3
63B D 35.6  12/07/01 14.53 0.67 >14.53 >4 1 0 0.00 lon3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
63C A 64.7  12/03/01 18.29 1.20 341 >4 0 6 0.37 1
63D A 239  12/03/01 13.15 112 293 >4-3 4 0 0.00 lon3
63E A 26.8 12/06/01  20.30 0.80 4.83 >4 5 0 0.00 lon3
64A A 326 12/03/01 >21.22 Ind >4.58 >4 0 34 311 3
64A D 321 12/07/01 13.91 155 5.92 >4 1 3 0.42 lon3
64B B 474  12/03/01 >21.19 Ind >6.98 >4 0 30 2.73 1
64B E 45.6  12/07/01 12.56 227 >12.56 >4 0 0 0.00 1
64C B 453  12/03/01 14.70 1.75 3.32 >4/3-2 1 0 0.00 lon3
64D B 8.0 12/03/01 9.91 1.70 Ind 3-2 0 0 0.00 Ind
64E B 20.0 12/06/01 15.72 0.47 46.12 4-3/>4 2 11 1.70 lon3
65A A 17.4  12/03/01 17.80 0.80 4,19 >4 2 4 0.73 lon3
65B C 255 12/03/01 >21.14 Ind >7.98 >4 0 23 4.42 1
65B E 23.8  12/07/01 13.46 0.50 8.13 >4 0 0 0.00 1
65C A 51.8  12/03/01 12.20 1.25 0.12 >4 0 0 0.00 1
65D C 11.3  12/03/01 7.17 0.45 Ind 3-2 0 0 0.00 Ind
66A A 28.0 12/03/01 17.04 0.97 5.09 4-3/>4 0 22 3.56 2->3
66B C 214  12/03/01 19.58 1.97 11.43 >4 0 13 254 1->2
66C C 529  12/03/01 >21.21 Ind >9.75 >4 0 0 0.00 3
66C E 50.6  12/07/01 9.82 0.35 >9.82 >4 0 0 0.00 1
66D B 444  12/03/01 15.00 0.62 4.08 >4 2 0 0.00 lon3
66E B 235  12/03/01 13.54 0.92 3.34  >4/4-3/>4 0 0 0.00 2-->3
66F A 7.1 12/03/01 4.20 115 0.68 3-2 0 0 0.00 1
67A B 26.1  12/03/01 8.90 0.47 3.45 3-2 2 0 0.00 3
67A C 26.7  12/03/01 10.72 0.22 3.71 4-3/>4 2 0 0.00 3
67B A 199 12/03/01 >21.27 Ind >11.64 >4 0 25 3.45 1
67B E 18.2  12/07/01 18.88 0.55 >18.88 >4 0 0 0.00 1
67C A 427  12/03/01 >21.33 Ind >12.98 >4 0 0 0.00 Ind
67C F 40.7  12/07/01 14.61 1.85 >14.61 >4 0 0 0.00 1
67D C 80.8  12/03/01 17.40 1.20 1.07 >4 0 12 1.34 1
67E B 185  12/03/01 12.21 2.80 5.08 >4-3 1 0 0.00 lon3
68A A 231  12/03/01 18.93 0.72 4,55 >4 0 17 6.37 1
68B B 25.8 12/03/01 >21.29 Ind >8.55 >4 0 31 3.02 1
68B F 229  12/07/01 15.91 0.17 13.69 >4 0 0 0.00 1
68C A 59.4  12/03/01 >21.17 Ind Ind >4 0 0 0.00 Ind
68C D 57.8  12/07/01 9.02 1.15 >9.02 >4 0 0 0.00 1
68D A 448  12/03/01 17.68 0.65 3.46 >4-3 1 2 0.24 lon3
68E A 9.3 12/03/01 1.96 1.40 >1.96 >4-3 0 0 0.00 1
69A B 9.1 12/03/01 6.81 2.35 4.18 4-3 0 0 0.00 1
69B A 21.6  12/03/01 16.36 0.75 3.19 >4 2 17 3.75 lon3
69C A 329  12/03/01 15.65 1.08 4,95 >4 1 9 1.06 lon3
69D C 79.6  12/03/01 20.71 0.60 4.26 4-3/>4 0 11 3.26 1
69E A 151  12/03/01 19.39 0.52 5.47 >4 1 3 0.42 2->3
70A A 446  12/03/01 >21.31 Ind >7.60 >4 0 12 8.43 1
70A E 429  12/07/01 13.00 2.95 >13.00 >4 0 0 0.00 1
70B C 48.0 12/03/01 >21.19 Ind >15.89 >4 1 0 0.00 3
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
70B E 46.3  12/07/01 11.11 155 >11.11 4-3/>4 1 0 0.00 lon3
70C A 33.2  12/03/01 13.05 112 3.65 4-3/>4 0 0 0.00 1
70D A 140 12/03/01 1.03 1.08 Ind >4 0 0 0.00 Ind
71A B 48.1  12/03/01 14.38 0.95 1.56 >4 4 0 0.00 3
71B C 479  12/03/01 >21.28 Ind >10.97 >4 2 1 0.07 3
71B G 451  12/07/01 11.76 0.80 9.91 >4 0 0 0.00 1
71C B 12.7  12/03/01 Ind Ind Ind >4 0 0 0.00 Ind
72A C 40.6  12/03/01 3.36 0.22 2.15 3-2 0 0 0.00 1
7B A 60.2  12/03/01  20.53 1.22 20.53 >4 0 0 0.00 3
72C B 23.7  12/03/01 0.00 Ind Ind Ind Ind Ind Ind Ind
73A C 155  12/03/01 14.67 0.72 4.30 >4 1 3 0.18 lon3
73B C 334 12/03/01 >21.30 Ind >12.13 >4 0 4 0.51 1
73B F 329  12/07/01 14.34 0.92 >14.34 >4 0 0 0.00 1
73C A 51.2  12/03/01 7.65 1.13 1.64 >4 0 0 0.00 1
73D A 20.0 12/03/01 19.30 1.82 9.55 >4/4-3 0 0 0.00 lon3
73D C 20.3  12/03/01 19.28 245 8.73 >4/4-3 3 0 0.00 lon3
T4A E 29.9 12/03/01 >21.15 Ind >14.95 >4 0 6 1.66 1
T4A F 255  12/07/01 18.16 0.90 16.95 >4 0 0 0.00 1
74B C 584  12/03/01 >21.19 Ind >21.19 4-3/>4 1 0 0.00 3
74B E 56.5  12/07/01 8.72 2.02 Ind 4-3 0 0 0.00 1
74C B 481  12/03/01 6.16 0.95 1.62 3-2/>4 0 0 0.00 1
74D B 18.3  12/03/01 12.83 122 >12.83 >4 3 0 0.00 3
75A D 13.3  12/03/01 18.64 0.75 9.12 4-3 0 0 0.00 1
7B C 33.3  12/03/01 17.19 1.20 8.68 >4-3 0 0 0.00 1
75C B 52.0  12/03/01 2.25 1.48 Ind -3--4 0 0 0.00 Ind
75D D 459  12/03/01 3.38 0.30 >3.38 4-3 0 0 0.00 1
75E E 249  12/03/01 6.50 3.12 >6.50 >4 0 0 0.00 1
76A A 19.3 12/03/01  20.73 1.25 11.61 4-3/>4/4-3 0 0 0.00 1
76B A 63.2  12/04/01 2.75 3.17 Ind 3-2 0 0 0.00 1
76C A 275  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
77A B 41.2  12/04/01 11.30 1.65 3.48 4-3 1 4 6.10 lon3
7B A 51.3  12/04/01 12.84 0.47 Ind 4-3/>4 0 29 6.77 1
7B C 51.1  12/04/01 11.37 2.90 172 4-3/>4 2 6 1.09 lon3
77C A 53.2  12/04/01 2.04 2.00 Ind 0--1 0 0 0.00 Ind
7D C 31.8  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
78A A 142  12/04/01 17.84 1.10 16.36 >4 0 0 0.00 1
78B A 54.0 12/04/01 3.08 1.62 Ind -2--3 0 0 0.00 Ind
78C A 69.7  12/04/01 4.14 177 Ind 2-1 0 0 0.00 Ind
78D B 49.4  12/04/01 0.00 Ind Ind -3--4 Ind Ind Ind Ind
T9A A 34.7  12/04/01 5.75 277 >575  4-3/>4 0 0 0.00 1
79A C 344  12/04/01 19.31 2.45 9.92 4-3/>4 0 0 0.00 1
798 C 446  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
79C B 34.2  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
79D B 18.3  12/04/01 0.26 153 Ind Ind Ind Ind Ind Ind
80A C 35.3  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
80B B 37.5  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
80C B 52.7  12/04/01 6.18 3.42 1.26 3-2/4-3 0 0 0.00 1
80D B 27.8  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
81A A 36.3  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
81B C 40.2  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
81C A 39.4  12/04/01 4.04 1.07 Ind -1--2 0 0 0.00 Ind
81D B 28.1  12/04/01 0.57 1.40 Ind 2-1 Ind Ind Ind Ind
82A A 39.3  12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
82B A 38.9  12/04/01 2.68 1.82 Ind 1-0 0 0 0.00 Ind
82C A 29.2  12/04/01 12.06 135 2.90 4-3/>4 2 0 0.00 lon3
82D C 7.6 12/04/01 17.37 0.67 7.25 >4/4-3/>4 4 0 0.00 lon3
83A A 100 12/04/01  20.54 1.07 6.34 >4 2 0 0.00 lon3
83B B 13.5  12/04/01 7.30 2.05 412 >4 0 0 0.00 1
83C A 141  12/04/01 9.59 0.95 5.23 >4-3 0 0 0.00 1
83D B 30.0 12/04/01 9.35 1.62 211 4-3/>4 3 0 0.00 lon3
83F C 221 12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
83G C 16.5 12/04/01 9.64 0.85 2.60 4-3 2 0 0.00 lon3
84A A 105 12/04/01 2.64 0.75 >2.64 >4 0 0 0.00 1
84B A 16.3  12/04/01 1121 147 4.14 4-3/>4 2 0 0.00 lon3
84C A 443  12/04/01 1.65 0.85 Ind -1--2 0 0 0.00 1
84D C 220 12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
85A B 156  12/04/01 >21.17 Ind >9.63 >4 2 20 1.60 3
85A E 149  12/07/01 16.22 1.10 11.91 >4 0 0 0.00 1
85B A 434  12/04/01 1.83 4.20 Ind -5--6 0 0 0.00 Ind
85C B 41.0  12/04/01 9.50 0.92 2.64 4-3 1 0 0.00 lon3
85D D 20.6  12/04/01 8.57 0.90 2.96 4-3 0 0 0.00 1
86A C 20.1  12/04/01 3.17 0.62 >3.17 4-3 0 0 0.00 1
86B C 35.9  12/04/01 3.19 0.77 Ind -3--4 0 0 0.00 Ind
86C B 221 12/04/01 3.05 6.22 194 -2--3 0 0 0.00 Ind
86C C 220 12/04/01 4.98 0.75 3.46 4-3 0 0 0.00 1
86D C 7.2 12/04/01 8.09 1.37 3.44 3-2 1 0 0.00 3
87A C 175  12/04/01 6.42 1.62 >6.42 -2--3 0 0 0.00 Ind
87B C 21.0 12/04/01 0.00 Ind Ind Ind Ind Ind Ind Ind
87C C 4.5 12/04/01 3.46 0.95 >3.46 4-3 0 0 0.00 1
87D C 148  12/04/01 11.83 1.20 4.03 4-3/>4 1 0 0.00 lon3
87E C 4.6 12/04/01 12.78 242 3.36 4-3 1 0 0.00 2
88A C 25.1  12/04/01 1.93 3.02 >1.93 >4 0 0 0.00 1
88B A 514  12/04/01 3.86 1.63 Ind -3--4 0 0 0.00 Ind
88C A 16.7  12/04/01 5.40 122 >5.40 4-3 0 0 0.00 1
88C C 18.6  12/04/01 4.13 0.97 Ind -3--4 0 0 0.00 Ind
88E B 12.1  12/07/01 16.81 155 9.54 >4 4 0 0.00 lon3
88E C 147  12/07/01 15.96 1.37 7.16 >4-3 3 0 0.00 lon3
89A B 158  12/07/01 0.00 Ind Ind Ind Ind Ind Ind Ind
898 C 30.7  12/07/01 0.00 Ind Ind Ind Ind Ind Ind Ind
89C B 151  12/07/01 0.00 Ind Ind -2--3 Ind Ind Ind Ind
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Table 3-1. Summary of SPI Results (see Appendix D for complete SPI results).

Station/ Depth Penetration Boundary RPD Gr_ain Size Numb_er of Methane Methane Infaunal
Rep MLLW Date Mean (cm) Roughness Mean Magjor Mode Feecjmg Voids (#) Area Succ.
(ft) (cm) (cm) (phi) Voids (cm.sg)  Stage
89H A 189  12/07/01 18.70 3.45 Ind 4-3 Ind Ind Ind Ind
89H D 158 12/07/01 >21.22 Ind >21.22 4-3/>4 0 0 0.00 1
90A A 5.9 12/07/01 13.68 0.52 2.02 >4 6 1 0.06 lon3
90A B 5.8 12/07/01 14.62 0.67 2.39 >4 1 66 4.33 lon3
9B C 56.1  12/07/01 3.40 132 Ind 4-3 0 0 0.00 1
90C C 16.3  12/07/01 12.33 1.50 >12.33 4-3/>4 0 0 0.00 1
90H C 227  12/07/01 13.83 0.55 212 >4 1 0 0.00 lon3
91A C 11.2  12/07/01 10.12 3.47 4.86 4-3 0 0 0.00 1
91B A 425  12/07/01 11.59 0.75 7.78 4-3 0 0 0.00 1
91C B 7.0 12/07/01 1131 1.07 1.37 4-3 0 0 0.00 1
91G A 8.6 12/07/01 8.53 0.55 4.58 4-3 0 0 0.00 1
92A B 19.1 12/07/01  20.70 1.10 8.83 >4 0 3 0.35 1
92B B 175  12/07/01 1.89 0.65 Ind -2--3 0 0 0.00 1
92C B 189  12/07/01 17.91 147 13.73 >4 2 0 0.00 lon3
92D A 37.8  12/07/01 15.87 0.45 11.27 >4 1 0 0.00 lon3
92F A 6.5 12/07/01 5.05 1.60 >5.05 4-3 0 0 0.00 1
92G B 12.2  12/07/01 531 2.30 >5.31 4-3 0 0 0.00 1
2H A 140 12/07/01 0.00 Ind Ind Ind Ind Ind Ind Ind
93A B 19 12/07/01 9.78 0.97 6.45 >4 0 0 0.00 1
93B A 6.5 12/07/01  20.36 0.85 11.72 >4 0 0 0.00 1
93C A 324 12/07/01 11.54 1.07 5.05 4-3 0 0 0.00 3
93D B 2.3 12/07/01 0.00 Ind Ind Ind Ind Ind Ind Ind
93E B 3.6 12/07/01 6.42 2.30 2.33 4-3 0 0 0.00 1
93F B 25 12/07/01 4.02 2.00 >4.02 4-3 0 0 0.00 1
93G B 5.5 12/07/01 491 2.95 2.53 4-3 0 0 0.00 1
93H A 145  12/07/01 8.96 0.88 1.36 4-3/>4/4-3 0 0 0.00 1
93l A 8.7 12/07/01 5.85 3.25 3.46 4-3/>4 0 0 0.00 1
93l C 10.4  12/07/01 12.48 2.85 6.21 >4-3 0 0 0.00 1
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Table 4-1. Cross-sectional Area of the Willamette River at Ten SPI Transects Throughout the Surveyed Area.

Cross-sectiona

Transect Segment River Mile Area (sq.ft) SPI Benthic Zone
4 Lower Willamette River 00-11 37,876 ColumbiaR. Zone
14 Lower Willamette River 1.1-30 65,183 Deposition Zone 3
20 Lower Portland Harbor 3.0-51 58,258 Deposition Zone 2
30 Lower Portland Harbor 3.0-51 67,653 Deposition Zone 2
36 Middle Portland Harbor 51-70 41,581 Transport Zone
43 Middle Portland Harbor 51-70 39,740 Transport Zone
51 Upper Portland Harbor 7.0-9.7 63,114 Deposition Zone 1
62 Upper Portland Harbor 7.0-9.7 59,412 Deposition Zone 1
75 Upper Willamette River 11-15.7 34,624 Chute

81 Upper Willamette River 11-15.7 29,881 Chute
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Table 4-2. Comparison of SPI Results from Co-located Stations Sampled in April 1998 and December 2001.

Penetration Penetration Penetration Boundary RPD RPD RPD  Grain Size Grain Size Grain Size Number Methane Methane Infauna

Station/Rep Interval Year Mean (cm) Minimum Maximum Roughness Mean Minimu Maximum Maor Maximum Minimum of Voids Voids Area Succ.
(cm) (cm) (cm) (cm)  m(cm) (cm)  Mode (phi)  (phi) (phi) # (cm.sg) Stage

B2 B 14S 1998 8.19 7.45 9.07 161 2.39 170 4.24 >4 2 >4 0 0 0.00 1
64C B 15S 2001 14.70 13.82 15.57 1.75 3.32 1.50 4.90 >4/3-2 0 >4 1 0 0.00 lon3
B6 Cc 4S 1998 21.00 20.26 22.26 2.00 6.96 4.82 7.21 >4 2 >4 0 27 2.98 1
60D A 15S 2001 15.90 15.37 16.00 0.62 3.10 2.60 3.80 >4 2 >4 4 0 0.00 lon3
B9 A 14S 1998 15.25 14.99 15.75 0.76 4.93 391 7.24 >4 2 >4 2 12 1.76 lon3
58D A 15S 2001 20.69 20.44 20.97 0.52 3.09 2.98 5.00 >4 0 >4 2 6 0.48 lon3
B10 A 14S 1998 14.32 13.99 15.05 1.06 3.87 2.82 5.15 >4 2 >4 4 11 2.10 lon3
57C A 15S 2001 17.46 16.99 17.74 0.75 4.78 4.35 5.87 >4 1 >4 1 0 0.00 lon3
D10 A 14S 1998 1863 17.99 19.48 148 5.37 4.33 5.12 >4 2 >4 1 3 0.53 lon3
56D A 15S 2001 14.97 14.67 15.02 0.35 157 1.23 2.10 >4 3 >4 5 0 0.00 lon3
L5 A 14S 1998 21.63 20.84 21.87 1.03 3.33 5.09 6.97 >4 2 >4 1 15 3.78 lon3
61E D 15S 2001 14.04 13.42 15.05 1.62 4.44 2.90 6.57 >4 2 >4 1 7 219 lon3
L10 A 14S 1998 19.20 18.63 19.87 124 4.93 5.39 9.33 >4 2 >4 3 4 2.06 lon3
58E B 15S 2001 12.23 11.95 12.72 0.77 4.14 3.30 4.62 >4 1 >4 1 1 101 lon3
L12 C 14S 1998 16.09 15.11 16.69 158 3.05 1.67 5.88 >4 1 >4 0 0 0.00 1
57F B 15S 2001 8.34 7.65 8.62 0.98 3.74 245 4.55 >4 2 >4 1 0 0.00 lon3
R2 A 14S 1998 15.66 15.24 15.91 0.67 4.00 3.03 5.72 >4 2 >4 0 4 157 1
52D B 15S 2001 15.17 14.62 15.35 0.73 2.10 153 2.63 >4 0 >4 0 4 0.13 1
T8 A 4S 1998  20.23 19.81 21.08 1.27 5.78 5.15 6.40 >4 2 >4 0 8 0.34 3
55C B 15S 2001 18.05 17.67 18.52 0.85 4.28 3.82 4.35 >4 1 >4 3 1 0.04 lon3
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APPENDIX A

Navigation Log
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
17a 1| 9:16:17 11/27/2001| 14.8 0.9 13.9] 7615023.9 719658.2 45.617751 -122.794739 5 8.3 1.7 5 2
17a 2| 9:17:08 11/27/2001| 14.7 0.9 13.8| 7615023.3 719661.1 45.617759 -122.794742 8 8.3 1.7 5 2
17a 3| 9:17:55 11/27/2001| 14.8 0.9 13.9] 7615025.6 719658.9 45.617753 -122.794733 11 83 1.7 5 2
17b 1] 9:22:05 11/27/2001| 18.7 0.9 17.8| 7615331.9 719718.8 45.617941 -122.793543 14 86 1.4 6 2
17b 2| 9:22:48 11/27/2001] 18.7 0.9 17.8| 7615328.8 719719.9 45.617943 -122.793555 17 8.3 1.7 5 2
17b 3| 9:23:24 11/27/2001| 18.7 0.9 17.8| 7615326.4 719722.8 45.617951 -122.793565 20 8.3 1.7 5 2
17c 1] 9:28:27 11/27/2001| 47.6 0.9 46.7| 7615971.9 719843.4 45.618332 -122.791056 23 86 1.4 6 2
17c 2| 9:29:13 11/27/2001| 47.4 0.9 46.5( 7615972.3 719850.4 45.618351 -122.791055 26 84 16 5 2
17c 3| 9:29:59 11/27/2001| 47.7 0.9 46.8| 7615974.7 719843.6 45.618333 -122.791045 29 8.7 13 6 2
17d 1] 9:35:18 11/27/2001| 50.1 0.8 49.3| 7616605.7 719996.3 45.618801 -122.788597 32 9.0 1.0 9 2
17d 2| 9:36:07 11/27/2001] 50.0 0.8 49.2( 7616609.0 719990.0 45.618783 -122.788584 35 88 1.2 8 2
17d 3| 9:37:17 11/27/2001] 50.2 0.8 49.4( 7616605.6 719991.5 45.618787 -122.788597 38 88 1.2 8 2
17e 1| 9:146:14 11/27/2001| 14.0 0.8 13.2| 7616897.5 720048.0 45.618965 -122.787463 41 84 16 6 2
17e 2| 9:48:21 11/27/2001] 15.6 0.8 14.8| 7616889.4 720053.2 45.618979 -122.787495 47 84 16 6 2
17e 3| 9:48:47 11/27/2001| 14.4 0.8 13.6] 7616892.6 720057.2 45.618990 -122.787483 50 84 16 6 2
18f 1] 10:00:26 11/27/2001 4.8 0.8 4.0] 7617048.9 719416.3 45.617245 -122.786802 53 85 15 6 2
18f 2| 10:01:11 11/27/2001 4.8 0.8 4.0] 7617050.1 719415.2 45.617242 -122.786797 56 88 1.2 7 2
18f 3| 10:02:00 11/27/2001 4.7 0.8 3.9] 7617052.4 719411.7 45.617233 -122.786787 59 85 15 6 2
18e 1] 10:07:09 11/27/2001| 44.6 0.8 43.8| 7616892.0 719386.8 45.617152 -122.787411 62 88 1.2 7 2
18e 2| 10:08:02 11/27/2001] 43.5 0.8 42.7| 7616898.8 719384.9 45.617147 -122.787384 65 88 1.2 7 2
18e 3| 10:08:54 11/27/2001| 42.8 0.8 42.0 7616899.5 719381.7 45.617138 -122.787381 68 9.0 1.0 8 2
18d 1] 10:14:33 11/27/2001| 49.9 0.7 49.2( 7616466.0 719304.7 45.616894 -122.789066 71 89 11 8 2
18d 2| 10:15:23 11/27/2001] 49.8 0.7 49.1| 7616462.2 719310.7 45.616910 -122.789082 74 9.0 1.0 8 2
18d 3| 10:16:40 11/27/2001] 50.0 0.7 49.3| 7616454.8 719306.5 45.616898 -122.789110 77 89 11 8 2
18c 1] 10:23:15 11/27/2001| 45.7 0.7 45.0 7616057.6 719217.1 45.616622 -122.790652 80 89 11 8 2
18c 2| 10:24:19 11/27/2001| 45.6 0.7 449 7616051.6 719215.5 45.616617 -122.790675 83 89 11 8 2
18c 3| 10:25:03 11/27/2001| 45.7 0.7 45.0 7616051.8 719223.4 45.616639 -122.790675 86 89 11 8 2
18b 1] 10:29:01 11/27/2001| 26.2 0.7 25.5( 7615529.0 719094.7 45.616245 -122.792704 89 89 11 8 2
18b 2| 10:30:02 11/27/2001| 26.4 0.7 25.7( 7615522.6 719090.1 45.616232 -122.792728 92 89 11 8 2
18b 3| 10:30:52 11/27/2001| 26.0 0.7 25.3| 7615520.3 719100.3 45.616260 -122.792738 95 89 11 8 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
18a 1] 10:34:39 11/27/2001| 15.2 0.7 14.5| 7615339.4 719075.8 45.616179 -122.793442 98 89 11 8 2
18a 2| 10:35:36 11/27/2001] 15.0 0.7 14.3| 7615336.4 719079.3 45.616188 -122.793454 101 89 11 8 2
18a 3| 10:36:27 11/27/2001| 15.7 0.7 15.0| 7615347.4 719078.8 45.616188 -122.793411 104 89 11 8 2
19b 1| 10:44:29 11/27/2001| 23.1 0.7 22.4( 7615694.7 718440.6 45.614465 -122.791984 107 89 11 8 2
19b 2| 10:45:15 11/27/2001] 21.9 0.7 21.2( 7615688.1 718446.4 45.614480 -122.792010 110 9.1 0.9 9 2
19b 3| 10:46:08 11/27/2001] 21.1 0.7 20.4( 7615686.3 718446.9 45.614481 -122.792017 113 9.0 1.0 8 2
19a 1] 10:49:14 11/27/2001 3.5 0.7 2.8] 7615574.3 718413.6 45.614382 -122.792451 116 85 15 7 2
19a 2| 10:50:01 11/27/2001 3.4 0.7 2.7| 7615574.6 718415.4 45.614386 -122.792450 119 9.1 0.9 9 2
19a 3| 10:50:46 11/27/2001 3.3 0.7 2.6| 7615574.0 718414.1 45.614383 -122.792452 122 86 1.4 7 2
19c 1| 10:56:50 11/27/2001| 48.3 0.6 47.7| 7616493.4 718610.1 45.614992 -122.788883 125 9.0 1.0 8 2
19c 2| 10:57:40 11/27/2001| 48.3 0.6 47.7| 7616495.4 718614.9 45.615005 -122.788875 128 86 1.4 7 2
19c 3| 10:58:21 11/27/2001| 48.4 0.6 47.8| 7616504.3 718599.2 45.614963 -122.788839 131 86 1.4 7 2
19d 1] 11:02:05 11/27/2001| 46.1 0.6 45.5( 7616916.5 718696.3 45.615261 -122.787239 134 9.1 0.9 9 2
19d 2| 11:02:50 11/27/2001] 46.1 0.6 45.5( 7616918.0 718697.2 45.615263 -122.787233 137 87 13 8 2
19d 3| 11:03:40 11/27/2001| 46.2 0.6 45.6| 7616920.9 718676.8 45.615208 -122.787220 140 8.7 13 8 2
19e 1] 11:08:28 11/27/2001| 10.0 0.6 9.4 7617174.6 718734.0 45.615384 -122.786235 143 8.7 13 8 2
19e 2| 11:09:16 11/27/2001 8.8 0.6 8.2| 7617174.6 718734.9 45.615387 -122.786235 146 9.1 0.9 9 2
19e 3| 11:10:14 11/27/2001 9.4 0.6 8.8| 7617173.2 718734.4 45.615385 -122.786241 149 88 1.2 8 2
20e 1] 11:17:33 11/27/2001| 10.6 0.6 10.0| 7617447.1 718129.3 45.613748 -122.785104 152 9.1 0.9 9 2
20e 2| 11:18:23 11/27/2001] 10.3 0.6 9.7| 76174442 718131.9 45.613754 -122.785115 155 88 1.2 8 2
20e 3| 11:19:04 11/27/2001] 10.6 0.6 10.0| 7617442.0 718132.2 45.613755 -122.785124 158 9.1 0.9 9 2
20d 1] 11:22:33 11/27/2001| 30.9 0.6 30.3| 7617332.9 718102.3 45.613665 -122.785547 161 9.1 0.9 9 2
20d 2| 11:23:16 11/27/2001] 31.1 0.6 30.5( 7617330.8 718102.9 45.613666 -122.785555 164 9.1 0.9 9 2
20d 3| 11:24:10 11/27/2001] 31.4 0.6 30.8( 7617334.0 718095.8 45.613647 -122.785542 167 9.1 0.9 9 2
20c 1] 11:29:11 11/27/2001| 54.5 0.6 53.9 7616771.3 717975.4 45.613273 -122.787727 170 9.1 0.9 9 2
20c 2| 11:29:57 11/27/2001] 54.5 0.6 53.9 7616769.1 717979.8 45.613285 -122.787736 173 88 1.2 8 2
20c 3| 11:30:38 11/27/2001| 54.6 0.6 54.0 7616767.6 717983.3 45.613294 -122.787742 176 88 1.2 8 2
20a 1] 11:36:30 11/27/2001| 35.3 0.6 34.7( 7615948.7 717802.1 45.612734 -122.790921 179 8.7 13 7 2
20a 2| 11:37:19 11/27/2001] 35.3 0.6 34.7( 7615951.0 717803.8 45.612739 -122.790912 182 8.7 13 7 2
20a 3| 11:38:07 11/27/2001] 35.3 0.6 34.7 7615951.5 717803.2 45.612737 -122.790910 185 88 1.2 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
20b 1| 11:42:00 11/27/2001| 46.9 0.6 46.3| 7616350.4 717889.9 45.613006 -122.789361 188 9.1 0.9 9 2
20b 2| 11:43:04 11/27/2001] 46.9 0.6 46.3| 7616352.1 717892.7 45.613014 -122.789355 191 9.1 0.9 9 2
20b 3| 11:43:52 11/27/2001| 46.9 0.6 46.3| 7616350.8 717894.4 45.613018 -122.789360 196 9.1 0.9 9 2
2la 1] 11:53:08 11/27/2001 9.9 0.6 9.3] 7616111.7 717175.0 45.611028 -122.790215 197 9.1 0.9 9 2
2la 2| 11:53:54 11/27/2001 9.9 0.6 9.3] 7616109.8 717180.1 45.611041 -122.790222 202 9.1 0.9 9 2
2la 3| 11:54:38 11/27/2001] 10.7 0.6 10.1] 7616116.1 717173.7 45.611024 -122.790197 203 9.1 0.9 9 2
21b 1] 11:58:10 11/27/2001| 35.8 0.6 35.2( 7616225.7 717206.8 45.611124 -122.789773 208 9.0 1.0 9 2
21b 2| 11:58:52 11/27/2001| 34.6 0.6 34.0f 7616223.2 717205.6 45.611120 -122.789783 209 9.0 1.0 9 2
21b 3| 12:00:53 11/27/2001| 34.8 0.6 34.2( 7616228.3 717199.4 45.611104 -122.789762 215 9.0 1.0 9 2
21c 1] 12:04:33 11/27/2001| 51.5 0.6 50.9( 7616916.5 717356.6 45.611588 -122.787091 220 9.0 1.0 9 2
21c 2| 12:05:18 11/27/2001| 51.4 0.6 50.8( 7616912.3 717359.7 45.611596 -122.787108 221 9.0 1.0 9 2
21c 3| 12:06:07 11/27/2001] 51.4 0.6 50.8( 7616913.0 717360.3 45.611598 -122.787105 226 9.0 1.0 9 2
21d 1] 12:09:59 11/27/2001| 53.8 0.6 53.2 7617474.1 717458.1 45.611909 -122.784924 227 8.1 1.9 6 2
21d 2| 12:10:50 11/27/2001] 49.9 0.6 49.3| 7617473.6 717451.7 45.611892 -122.784925 232 87 13 7 2
21d 3| 12:11:41 11/27/2001] 49.1 0.6 48.5( 7617473.8 717452.5 45.611894 -122.784924 233 8.7 13 7 2
2le 1] 12:18:53 11/27/2001| 20.3 0.6 19.7| 7617661.5 717504.5 45.612051 -122.784197 237 89 11 8 2
2le 2| 12:19:40 11/27/2001] 21.3 0.6 20.7| 7617663.6 717497.9 45.612033 -122.784188 238 89 11 8 2
2le 3| 12:20:23 11/27/2001] 22.0 0.6 21.4( 7617662.7 717493.1 45.612020 -122.784191 243 89 11 8 2
21f 1| 12:23:39 11/27/2001| 10.4 0.6 9.8] 7617750.8 717516.2 45.612090 -122.783850 244 89 11 8 2
21f 2| 12:24:12 11/27/2001] 10.4 0.6 9.8] 7617750.2 717518.2 45.612096 -122.783852 249 89 11 8 2
21f 3| 12:25:03 11/27/2001] 10.6 0.6 10.0| 7617751.5 717514.7 45.612086 -122.783847 250 89 11 8 2
22h 1| 13:37:57 11/27/2001| 18.6 1.2 17.4] 7619616.9 717218.1 45.611417 -122.776527 254 89 11 8 2
22h 2| 13:38:45 11/27/2001] 18.3 1.2 17.1] 7619625.6 717216.1 45.611413 -122.776493 255 87 13 7 2
22h 3| 13:39:46 11/27/2001| 18.6 1.2 17.4] 7619619.1 717214.8 45.611408 -122.776518 260 87 13 7 2
22f 1| 13:44:54 11/27/2001| 38.0 1.3 36.7 7619065.9 717100.2 45.611052 -122.778667 261 89 11 8 2
22f 2| 13:45:38 11/27/2001| 37.7 1.3 36.4( 7619065.8 717101.6 45.611055 -122.778667 266 9.0 1.0 9 2
22f 3| 13:46:22 11/27/2001] 38.2 1.3 36.9( 7619071.0 717108.1 45.611074 -122.778647 267 89 11 8 2
22e 1] 13:51:04 11/27/2001 9.3 14 7.9] 7618471.1 717319.3 45.611606 -122.781014 270 85 15 7 2
22e 2| 13:52:50 11/27/2001 8.9 14 7.5| 7618468.2 717315.1 45.611594 -122.781025 275 9.0 1.0 8 2
22e 3| 13:53:48 11/27/2001| 10.4 14 9.0 7618475.0 717312.0 45.611586 -122.780998 276 9.0 1.0 8 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
22d 1| 14:00:09 11/27/2001| 19.9 15 18.4] 7617936.1 716872.3 45.610339 -122.783055 281 88 1.2 7 2
22d 2| 14:02:00 11/27/2001] 21.6 15 20.1f 7617920.2 716869.0 45.610329 -122.783116 282 85 15 7 2
22d 3| 14:03:28 11/27/2001| 23.7 15 22.2( 7617929.0 716875.8 45.610348 -122.783083 287 9.0 1.0 9 2
22c 1| 14:07:52 11/27/2001| 55.0 15 53.5( 7617385.5 716772.1 45.610022 -122.785194 288 89 11 8 2
22c 2| 14:08:35 11/27/2001] 55.1 1.6 53.5( 7617385.6 716778.0 45.610038 -122.785195 293 87 13 7 2
22c 3| 14:09:25 11/27/2001] 55.2 1.6 53.6 7617379.8 716772.5 45.610023 -122.785217 294 8.7 13 7 2
22b 1| 14:14:06 11/27/2001| 45.3 1.6 43.7| 7616614.9 716619.0 45.609542 -122.788187 299 88 1.2 8 2
22b 2| 14:14:48 11/27/2001] 45.5 1.6 43.9| 7616621.4 716618.0 45.609540 -122.788162 300 8.7 13 7 2
22b 3| 14:15:34 11/27/2001| 45.4 1.6 43.8| 7616617.1 716623.5 45.609555 -122.788179 305 8.7 13 7 2
22a 1| 14:19:26 11/27/2001| 12.4 1.7 10.7| 7616449.2 716381.4 45.608878 -122.788808 306 8.7 13 7 2
22a 2| 14:20:17 11/27/2001] 11.7 1.7 10.0| 7616445.4 716385.5 45.608889 -122.788824 311 87 13 7 2
22a 3| 14:20:59 11/27/2001] 11.9 1.7 10.2| 7616448.1 716384.0 45.608885 -122.788813 312 87 13 7 2
23a 1| 14:29:24 11/27/2001| 13.6 1.8 11.8| 7616656.7 715909.9 45.607602 -122.787946 317 87 13 7 2
23a 2| 14:30:12 11/27/2001] 11.6 1.8 9.8] 7616655.7 715913.8 45.607612 -122.787950 318 87 13 7 2
23a 3| 14:31:01 11/27/2001] 11.6 1.8 9.8] 7616654.0 715915.1 45.607616 -122.787957 323 8.7 13 7 2
23b 1| 14:35:15 11/27/2001| 39.0 1.9 37.1| 7616744.9 715945.5 45.607706 -122.787605 324 8.7 13 7 2
23b 2| 14:36:06 11/27/2001| 38.7 1.9 36.8( 7616738.3 715941.3 45.607694 -122.787631 329 8.7 13 7 2
23b 3| 14:36:51 11/27/2001| 38.7 1.9 36.8 7616736.8 715944.3 45.607702 -122.787636 330 87 13 7 2
23c 1| 14:43:24 11/27/2001| 48.7 2.0 46.7| 7617347.6 716139.4 45.608284 -122.785272 335 87 13 7 2
23c 2| 14:44:26 11/27/2001| 48.8 2.0 46.8| 7617348.6 716128.3 45.608254 -122.785267 336 87 13 7 2
23c 3| 14:44:59 11/27/2001| 48.6 2.0 46.6| 7617346.6 716135.1 45.608273 -122.785276 340 87 13 7 2
23d 1| 14:48:31 11/27/2001| 44.3 2.0 42.3| 7617983.4 716327.2 45.608849 -122.782810 341 87 13 7 2
23d 2| 14:49:14 11/27/2001] 41.1 2.0 39.1( 7617982.2 716326.0 45.608845 -122.782814 346 87 13 7 2
23d 3| 14:49:56 11/27/2001] 40.9 2.0 38.9( 7617988.1 716321.4 45.608833 -122.782791 347 87 13 7 2
23e 1| 14:55:05 11/27/2001| 14.0 2.1 11.9] 7618187.1 716353.4 45.608936 -122.782017 351 87 13 7 2
23e 2| 14:55:52 11/27/2001] 11.2 2.1 9.1 7618187.6 716354.9 45.608940 -122.782015 352 89 11 8 2
23e 3| 14:56:36 11/27/2001] 10.6 2.1 8.5| 7618187.9 716353.1 45.608935 -122.782014 357 8.7 13 7 2
24e 1| 15:05:37 11/27/2001| 27.9 2.2 25.7( 7618303.0 715889.9 45.607675 -122.781513 358 86 1.4 6 2
24e 2| 15:06:25 11/27/2001] 29.3 2.2 27.1( 7618300.9 715892.3 45.607681 -122.781521 363 8.7 13 7 2
24e 3| 15:07:27 11/27/2001| 32.4 2.2 30.2| 7618298.3 715894.9 45.607688 -122.781532 364 85 15 6 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
24d 1] 15:13:51 11/27/2001| 58.8 2.2 56.6( 7617804.0 715670.1 45.607033 -122.783438 369 88 1.2 7 2
24d 2| 15:14:38 11/27/2001| 58.8 2.2 56.6( 7617801.0 715671.7 45.607038 -122.783450 370 88 1.2 7 2
24d 3| 15:15:24 11/27/2001] 59.0 2.2 56.8( 7617802.0 715669.7 45.607032 -122.783446 375 88 1.2 7 2
24c 1| 15:20:18 11/27/2001| 48.6 2.3 46.3| 7617256.0 715417.0 45.606297 -122.785550 376 86 1.4 6 2
24c 2| 15:21:11 11/27/2001| 48.7 2.3 46.4| 7617249.6 715421.6 45.606309 -122.785576 381 86 1.4 6 2
24c 3| 15:21:51 11/27/2001| 48.6 2.3 46.3| 7617251.2 715421.4 45.606309 -122.785570 382 86 1.4 6 2
24b 1| 15:27:08 11/27/2001| 35.9 2.3 33.6| 7616966.3 715302.7 45.605961 -122.786669 386 89 11 7 2
24b 2| 15:27:55 11/27/2001] 35.9 2.3 33.6( 7616962.3 715303.3 45.605963 -122.786685 387 89 11 7 2
24b 3| 15:28:38 11/27/2001] 35.6 2.3 33.3| 7616960.2 715304.9 45.605967 -122.786693 392 89 11 7 2
24a 1| 15:31:56 11/27/2001| 10.4 2.3 8.1 7616880.1 715271.3 45.605868 -122.787003 393 89 11 7 2
24a 2| 15:32:43 11/27/2001] 10.6 2.3 8.3 7616880.0 715269.8 45.605864 -122.787003 398 89 11 7 2
24a 3| 15:33:53 11/27/2001] 10.2 2.3 7.9] 7616873.0 715270.4 45.605865 -122.787030 399 88 1.2 7 2
25a 1] 15:39:03 11/27/2001| 39.1 2.3 36.8( 7617220.3 714677.6 45.604267 -122.785608 404 9.1 0.9 8 2
25a 2| 15:39:44 11/27/2001] 39.1 2.3 36.8( 7617220.3 714679.0 45.604271 -122.785608 405 9.1 0.9 8 2
25a 3| 15:40:30 11/27/2001] 39.2 2.3 36.9( 7617215.5 714680.6 45.604275 -122.785627 410 9.1 0.9 8 2
25b 1| 15:44:48 11/27/2001| 59.2 2.3 56.9( 7617892.5 714968.8 45.605117 -122.783015 411 9.1 0.9 8 2
25b 2| 15:45:39 11/27/2001] 59.1 2.3 56.8( 7617892.6 714970.6 45.605122 -122.783015 415 9.1 0.9 8 2
25b 3| 15:46:15 11/27/2001] 59.2 2.3 56.9( 7617887.6 714973.1 45.605129 -122.783035 416 9.1 0.9 8 2
25¢ 1] 15:51:24 11/27/2001| 53.1 2.3 50.8( 7618481.7 715246.0 45.605923 -122.780744 419 9.0 1.0 6 2
25¢ 2| 15:52:17 11/27/2001] 52.4 2.3 50.1f 7618481.4 715240.3 45.605907 -122.780745 424 89 11 5 2
25¢ 3| 15:52:55 11/27/2001] 52.5 2.3 50.2( 7618476.7 715246.3 45.605923 -122.780763 425 89 11 5 2
25d 1| 15:57:12 11/27/2001| 12.8 2.3 10.5| 7618629.8 715311.5 45.606114 -122.780173 430 89 11 7 2
25d 2| 15:57:52 11/27/2001] 13.0 2.3 10.7| 7618629.0 715313.2 45.606119 -122.780176 431 89 11 7 2
25d 3| 15:58:32 11/27/2001] 12.1 2.3 9.8 7618635.9 715311.0 45.606113 -122.780149 436 89 11 7 2
26e 1| 16:03:15 11/27/2001| 43.4 2.3 41.1| 7618779.3 714696.3 45.604439 -122.779521 437 87 13 7 2
26e 2| 16:04:10 11/27/2001] 42.6 2.3 40.3| 7618782.0 714699.6 45.604448 -122.779511 442 89 11 8 2
26e 3| 16:04:55 11/27/2001] 41.9 2.3 39.6( 7618784.7 714693.3 45.604431 -122.779500 443 89 11 8 2
26d 1| 16:08:48 11/27/2001| 59.4 2.3 57.1| 7618307.2 714488.3 45.603832 -122.781342 448 88 1.2 7 2
26d 2| 16:09:33 11/27/2001] 59.9 2.3 57.6( 7618309.9 714479.1 45.603807 -122.781330 449 88 1.2 7 2
26d 3| 16:10:13 11/27/2001] 59.5 2.3 57.2| 7618307.7 714485.2 45.603824 -122.781340 454 88 1.2 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
26¢ 1| 16:14:29 11/27/2001| 50.5 2.3 48.2 7617794.3 714237.8 45.603106 -122.783318 455 88 1.2 7 2
26¢ 2| 16:15:12 11/27/2001] 51.2 2.3 48.9| 7617793.4 714234.6 45.603097 -122.783321 461 88 1.2 7 2
26¢ 3| 16:15:50 11/27/2001] 50.8 2.3 48.5( 7617793.3 714232.4 45.603091 -122.783321 462 9.1 0.9 8 2
26b 1] 16:19:05 11/27/2001| 22.0 2.3 19.7| 7617476.2 714100.5 45.602705 -122.784545 466 88 1.2 7 2
26b 2| 16:20:15 11/27/2001| 22.4 2.3 20.1( 7617479.7 714103.0 45.602712 -122.784532 468 85 15 6 2
26b 3| 16:21:07 11/27/2001| 24.6 2.3 22.3| 7617487.0 714097.2 45.602697 -122.784502 473 85 15 6 2
26a 1] 16:25:30 11/27/2001 6.7 2.3 4.4] 7617415.4 714063.3 45.602598 -122.784778 474 84 16 6 2
26a 2| 16:26:10 11/27/2001 6.8 2.3 4.5 7617420.3 714055.9 45.602578 -122.784758 479 82 1.8 5 2
26a 3| 16:26:54 11/27/2001 6.7 2.3 4.4] 7617416.5 714058.1 45.602584 -122.784773 480 88 1.2 7 2
27a 1| 16:39:31 11/27/2001| 10.4 2.3 8.1 7617713.3 713479.0 45.601019 -122.783550 484 89 11 8 2
27a 2| 16:40:16 11/27/2001 9.7 2.3 7.4 7617713.7 713477.0 45.601014 -122.783548 485 89 11 8 2
27a 3| 16:41:04 11/27/2001 9.4 2.3 7.1 7617711.3 713481.7 45.601026 -122.783558 490 89 11 8 2
27b 1| 16:45:14 11/27/2001| 30.8 2.3 28.5( 7617771.4 713510.0 45.601109 -122.783327 491 89 11 8 2
27b 2| 16:46:03 11/27/2001| 31.7 2.3 29.4( 7617785.0 713508.5 45.601106 -122.783273 495 89 11 8 2
27b 3| 16:46:45 11/27/2001] 31.8 2.3 29.5( 7617782.5 713511.7 45.601114 -122.783284 496 89 11 8 2
27c 1| 16:55:44 11/27/2001| 66.7 2.3 64.4 7618335.6 713769.0 45.601862 -122.781152 500 88 1.2 7 2
27c 2| 16:56:38 11/27/2001| 66.3 2.3 64.0( 7618340.5 713776.8 45.601884 -122.781134 501 88 1.2 7 2
27c 3| 16:57:29 11/27/2001| 66.9 2.3 64.6( 7618347.7 713774.9 45.601880 -122.781105 509 87 13 6 2
27d 1| 17:02:47 11/27/2001| 72.1 2.2 69.9( 7618722.9 713944.4 45.602373 -122.779658 510 87 13 6 2
27d 2| 17:03:29 11/27/2001] 72.3 2.2 70.1( 7618726.1 713938.4 45.602357 -122.779645 514 87 13 6 2
27d 3| 17:04:10 11/27/2001] 72.3 2.2 70.1f 7618722.9 713942.3 45.602368 -122.779658 515 87 13 6 2
27e 1| 17:08:40 11/27/2001| 36.1 2.2 33.9( 7618990.3 714051.2 45.602687 -122.778626 519 87 13 6 2
27e 2| 17:09:26 11/27/2001] 36.0 2.2 33.8[ 7618986.2 714054.7 45.602696 -122.778642 520 87 13 6 2
27e 3| 17:10:05 11/27/2001] 36.3 2.2 34.1| 7618983.2 714048.6 45.602679 -122.778653 525 87 13 6 2
27f 1] 8:58:00 11/28/2001| 29.3 1.2 28.1| 7619067.3 714085.7 45.602787 -122.778329 530 88 1.2 7 2
27f 2| 8:58:48 11/28/2001| 29.4 1.2 28.2( 7619066.7 714088.6 45.602795 -122.778331 535 88 1.2 7 2
27f 3| 8:59:26 11/28/2001| 28.6 1.2 27.4( 7619064.0 714093.2 45.602808 -122.778343 536 88 1.2 7 2
279 1] 9:04:52 11/28/2001| 39.1 1.2 37.9( 7619336.5 714448.0 45.603802 -122.777317 541 9.0 1.0 8 2
279 2| 9:05:35 11/28/2001] 39.1 1.2 37.9| 7619336.4 714450.4 45.603808 -122.777318 542 89 11 7 2
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Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone
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Name No. Raw Tide MLLW No. SVs Stat
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279 3| 9:06:24 11/28/2001] 39.3 1.2 38.1| 7619340.6 714450.3 45.603808 -122.777302 547 9.0 1.0 8 2
27h 1] 9:13:14 11/28/2001| 40.1 11 39.0( 7619702.9 714611.0 45.604277 -122.775904 548 8.3 1.7 5 2
27h 2| 9:14:03 11/28/2001| 40.3 11 39.2( 7619707.8 714606.0 45.604263 -122.775885 553 83 1.7 5 2
27h 3| 9:14:43 11/28/2001] 40.3 11 39.2( 7619705.2 714605.7 45.604262 -122.775895 554 83 1.7 5 2
27i 1] 9:19:08 11/28/2001| 40.1 11 39.0( 7620126.2 714511.2 45.604036 -122.774240 559 8.3 1.7 5 2
27i 2| 9:19:50 11/28/2001] 40.2 11 39.1( 7620122.5 714509.5 45.604031 -122.774254 560 8.3 1.7 5 2
27i 3| 9:20:31 11/28/2001| 40.2 11 39.1( 7620128.6 714506.7 45.604023 -122.774230 565 84 16 5 2
28f 1| 9:32:26 11/28/2001| 14.4 11 13.3| 7619628.4 713675.8 45.601707 -122.776092 567 89 11 7 2
28f 2| 9:33:07 11/28/2001| 14.4 1.1 13.3| 7619628.6 713677.3 45.601711 -122.776092 572 9.0 1.0 8 2
28f 3| 9:33:47 11/28/2001| 14.3 1.1 13.2| 7619627.7 713669.6 45.601690 -122.776094 573 9.0 1.0 8 2
28e 1] 9:38:49 11/28/2001| 45.0 1.0 44.0( 7619357.4 713523.6 45.601269 -122.777134 578 7.1 29 5 2
28e 2| 9:39:30 11/28/2001] 45.1 1.0 44.1 7619359.3 713525.0 45.601273 -122.777127 579 84 16 5 2
28e 3| 9:40:11 11/28/2001| 45.0 1.0 44.0( 7619356.7 713525.0 45.601273 -122.777137 584 87 13 7 2
28d 1| 9:46:54 11/28/2001| 78.9 1.0 77.9( 7618854.5 713306.4 45.600634 -122.779074 585 87 13 7 2
28d 2| 9:48:06 11/28/2001] 79.1 1.0 78.1f 7618872.6 713319.8 45.600673 -122.779005 590 84 16 6 2
28d 3| 9:48:53 11/28/2001| 78.6 1.0 77.6| 7618867.0 713310.8 45.600648 -122.779026 591 9.0 1.0 8 2
28c 1| 9:55:47 11/28/2001| 60.5 1.0 59.5( 7618370.5 713075.3 45.599964 -122.780939 596 9.0 1.0 8 2
28c 2| 9:56:34 11/28/2001| 60.9 1.0 59.9( 7618371.5 713072.7 45.599956 -122.780935 597 9.0 1.0 8 2
28c 3| 9:57:19 11/28/2001| 60.5 1.0 59.5( 7618370.1 713078.0 45.599971 -122.780941 602 9.0 1.0 8 2
28b 1] 10:02:31 11/28/2001| 36.5 1.0 35.5( 7618116.6 712939.0 45.599570 -122.781916 603 88 1.2 7 2
28b 2| 10:02:55 11/28/2001| 36.3 1.0 35.3| 7618113.8 712941.4 45.599577 -122.781927 608 88 1.2 7 2
28b 3| 10:03:39 11/28/2001| 36.4 0.9 35.5( 7618111.5 712945.4 45599587 -122.781936 609 88 1.2 7 2
28a 1] 10:12:17 11/28/2001| 12.5 0.9 11.6] 7617934.3 713038.4 45.599829 -122.782638 614 89 11 8 2
28a 2| 10:13:02 11/28/2001] 11.9 0.9 11.0| 7617931.3 713036.2 45.599822 -122.782650 615 89 11 8 2
28a 3| 10:13:47 11/28/2001] 10.0 0.9 9.1 7617924.2 713036.2 45.599822 -122.782677 620 87 13 7 2
29a 1] 10:23:11 11/28/2001| 12.8 0.9 11.9] 7618291.7 712275.0 45.597763 -122.781159 621 89 11 8 2
29a 2| 10:24:07 11/28/2001| 12.8 0.9 11.9] 7618288.1 712273.6 45.597759 -122.781172 626 89 11 8 2
29a 3| 10:24:43 11/28/2001] 12.9 0.9 12.0| 7618289.3 712272.4 45.597756 -122.781168 627 89 11 8 2
29b 1| 10:28:46 11/28/2001| 20.9 0.9 20.0( 7618349.5 712292.6 45.597816 -122.780935 630 89 11 8 2
29b 2| 10:29:39 11/28/2001| 20.6 0.9 19.7| 7618352.1 712293.5 45.597819 -122.780924 635 89 11 8 2
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29b 3| 10:30:54 11/28/2001] 22.5 0.9 21.6( 7618349.0 712314.0 45.597875 -122.780939 636 89 11 8 2
29c 1] 10:39:08 11/28/2001| 74.5 0.8 73.7| 7618893.5 712637.4 45.598803 -122.778848 641 89 11 8 2
29c 2| 10:40:03 11/28/2001] 73.9 0.8 73.1| 7618877.2 712635.8 45.598798 -122.778912 642 89 11 8 2
29c 3| 10:41:04 11/28/2001| 74.6 0.8 73.8| 7618884.9 712649.7 45.598837 -122.778883 647 89 11 8 2
29d 1] 10:58:31 11/28/2001| 59.0 0.8 58.2( 7619408.3 712929.4 45.599644 -122.776870 648 9.1 0.9 9 2
29d 2| 10:59:26 11/28/2001| 58.9 0.8 58.1( 7619403.4 712944.0 45.599684 -122.776890 653 8.7 13 8 2
29d 3| 11:00:11 11/28/2001] 59.0 0.8 58.2( 7619392.7 712932.4 45.599651 -122.776931 654 9.1 0.9 9 2
29%e 1] 11:08:14 11/28/2001| 28.7 0.8 27.9( 7619591.3 713036.7 45.599952 -122.776167 659 9.1 0.9 9 2
29%e 2| 11:08:59 11/28/2001| 28.3 0.8 27.5( 7619594.7 713030.4 45.599935 -122.776153 660 9.1 0.9 9 2
29%e 3| 11:09:45 11/28/2001] 28.1 0.8 27.3| 7619598.9 713025.1 45.599921 -122.776136 665 9.1 0.9 9 2
29f 1] 11:13:52 11/28/2001| 43.5 0.7 42.8| 7619827.2 713180.3 45.600364 -122.775262 666 9.1 0.9 9 2
29f 2| 11:14:49 11/28/2001| 43.4 0.7 42.7| 7619823.6 713175.0 45.600349 -122.775275 671 9.1 0.9 9 2
29f 3| 11:15:40 11/28/2001| 43.6 0.7 42.9( 7619838.3 713175.4 45.600351 -122.775217 672 9.1 0.9 9 2
299 1] 11:20:29 11/28/2001| 51.9 0.7 51.2( 7620208.9 713392.8 45.600976 -122.773794 677 89 11 8 2
299 2| 11:21:39 11/28/2001| 52.2 0.7 51.5( 7620204.0 713393.1 45.600976 -122.773813 678 89 11 8 2
299 3| 11:22:23 11/28/2001] 52.9 0.7 52.2( 7620201.2 713384.6 45.600953 -122.773823 683 89 11 8 2
30e 1] 11:32:59 11/28/2001| 41.9 0.7 41.2( 7619828.0 712405.4 45.598240 -122.775173 684 89 11 8 2
30e 2| 11:34:58 11/28/2001| 42.2 0.7 41.5( 7619805.0 712393.2 45.598205 -122.775261 689 9.1 0.9 9 2
30e 3| 11:35:39 11/28/2001| 41.7 0.7 41.0 7619807.8 712383.4 45.598178 -122.775250 690 9.1 0.9 9 2
30d 1| 11:41:45 11/28/2001| 78.8 0.7 78.1( 7619341.4 712147.3 45.597495 -122.777045 695 9.1 0.9 9 2
30d 2| 11:42:51 11/28/2001| 78.7 0.7 78.0( 7619358.4 712145.1 45.597490 -122.776978 696 9.1 0.9 9 2
30d 3| 11:43:36 11/28/2001| 78.6 0.7 77.9( 7619363.7 712159.0 45.597528 -122.776959 701 9.1 0.9 9 2
30c 1] 11:50:31 11/28/2001| 52.8 0.7 52.1f 7619026.3 711931.2 45.596878 -122.778252 702 9.1 0.9 9 2
30c 2| 11:51:19 11/28/2001] 53.2 0.7 52.5( 7619028.1 711921.6 45.596852 -122.778244 707 9.0 1.0 9 2
30c 3| 11:53:02 11/28/2001| 53.3 0.7 52.6( 7619038.6 711922.9 45.596856 -122.778203 708 9.0 1.0 9 2
30b 1] 11:59:43 11/28/2001| 34.8 0.7 34.1( 7618721.4 711733.7 45.596313 -122.779421 713 9.0 1.0 9 2
30b 2| 12:00:28 11/28/2001| 34.6 0.7 33.9( 7618713.6 711732.4 45.596309 -122.779451 714 9.0 1.0 9 2
30b 3| 12:01:14 11/28/2001] 34.9 0.7 34.2( 7618722.6 711728.5 45.596298 -122.779415 719 9.0 1.0 9 2
30a 1| 12:04:26 11/28/2001| 12.9 0.7 12.2| 7618638.9 711677.3 45.596152 -122.779737 720 9.0 1.0 9 2
30a 2| 12:05:12 11/28/2001] 13.5 0.7 12.8| 7618635.6 711683.0 45.596167 -122.779750 725 89 11 8 2
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30a 3| 12:05:52 11/28/2001] 12.9 0.7 12.2| 7618631.6 711684.6 45.596171 -122.779766 726 89 11 8 2
3la 1] 12:59:06 11/28/2001| 33.9 0.6 33.3| 7618973.6 711148.8 45.594729 -122.778372 731 84 16 8 2
3la 2| 12:59:51 11/28/2001| 34.1 0.6 33.5( 7618973.9 711149.5 45.594731 -122.778370 732 9.0 1.0 9 2
3la 3| 13:00:39 11/28/2001] 35.9 0.6 35.3| 7618975.1 711146.4 45.594722 -122.778365 737 9.0 1.0 9 2
31b 1] 13:04:13 11/28/2001| 42.2 0.7 41.5( 7619027.8 711177.9 45.594813 -122.778163 738 9.0 1.0 8 2
31b 2| 13:04:53 11/28/2001] 41.9 0.7 41.2( 7619028.2 711171.6 45.594795 -122.778161 743 8.7 13 7 2
31b 3| 13:05:34 11/28/2001| 41.4 0.7 40.7( 7619030.4 711168.1 45.594786 -122.778152 744 87 13 7 2
3lc 1] 13:09:16 11/28/2001| 51.6 0.7 50.9( 7619285.5 711336.8 45.595268 -122.777174 749 89 11 8 2
3lc 2| 13:09:55 11/28/2001| 51.6 0.7 50.9( 7619284.0 711332.8 45.595257 -122.777180 750 9.1 0.9 9 2
3lc 3| 13:10:36 11/28/2001| 51.8 0.7 51.1( 7619282.7 711333.5 45.595259 -122.777185 755 9.1 0.9 9 2
31d 1] 13:14:14 11/28/2001| 73.8 0.7 73.1( 7619772.4 711626.0 45.596099 -122.775304 756 89 11 7 2
31d 2| 13:14:54 11/28/2001] 73.9 0.7 73.2 7619772.3 711626.2 45.596099 -122.775305 761 80 20 6 2
31d 3| 13:15:33 11/28/2001| 73.7 0.7 73.0f 7619771.0 711633.6 45.596119 -122.775311 762 87 13 7 2
3le 1] 13:20:22 11/28/2001| 45.0 0.7 443 7620127.7 711833.6 45.596695 -122.773940 767 9.0 1.0 8 2
3le 2| 13:21:02 11/28/2001| 44.9 0.7 442 7620128.9 711831.6 45.596690 -122.773935 768 9.0 1.0 8 2
3le 3| 13:21:39 11/28/2001] 45.1 0.7 44.4( 7620131.0 711831.8 45.596690 -122.773927 773 9.0 1.0 8 2
32d 1] 13:31:02 11/28/2001| 25.2 0.8 24.4( 7620436.5 711392.3 45.595509 -122.772685 774 82 1.8 8 2
32d 2| 13:32:15 11/28/2001| 23.8 0.8 23.0( 7620441.8 711391.2 45.595507 -122.772664 779 9.0 1.0 8 2
32d 3| 13:32:57 11/28/2001| 23.3 0.8 22.5( 7620439.6 711393.0 45.595511 -122.772673 780 9.0 1.0 9 2
32c 1] 13:36:58 11/28/2001| 43.1 0.8 42.3| 7620308.6 711299.7 45.595245 -122.773174 785 87 13 7 2
32c 2| 13:38:37 11/28/2001| 46.5 0.9 45.6| 7620310.5 711285.8 45.595207 -122.773166 786 89 11 8 2
32c 3| 13:39:22 11/28/2001| 44.6 0.9 43.7| 7620315.5 711289.4 45.595218 -122.773146 791 89 11 8 2
32b 1| 13:43:58 11/28/2001| 83.0 0.9 82.1| 7619857.6 710935.1 45.594211 -122.774896 792 89 11 8 2
32b 2| 13:44:39 11/28/2001] 82.9 0.9 82.0( 7619851.9 710938.9 45.594221 -122.774918 796 89 11 8 2
32b 3| 13:45:19 11/28/2001] 82.9 0.9 82.0( 7619852.4 710939.8 45.594224 -122.774917 797 89 11 8 2
32a 1] 13:54:20 11/28/2001| 30.1 1.0 29.1( 7619177.3 710751.3 45.593655 -122.777532 802 88 1.2 8 2
32a 2| 13:55:22 11/28/2001] 29.9 1.0 28.9( 7619181.2 710752.3 45.593658 -122.777517 803 88 1.2 8 2
32a 3| 13:56:05 11/28/2001| 28.2 1.0 27.2( 7619176.3 710745.9 45.593640 -122.777536 808 9.0 1.0 9 2
33a 1| 14:03:27 11/28/2001| 15.5 1.1 14.4] 7619680.4 710011.4 45.591665 -122.775486 809 9.0 1.0 8 2
33a 2| 14:04:09 11/28/2001| 20.6 1.1 19.5| 7619683.0 710017.9 45.591683 -122.775477 815 85 15 7 2
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33a 3| 14:05:02 11/28/2001| 16.4 11 15.3| 7619693.6 709994.7 45.591620 -122.775433 816 87 13 7 2
33b 1| 14:09:18 11/28/2001| 44.1 1.2 42.9( 7619800.2 710058.8 45.591804 -122.775023 821 88 1.2 8 2
33b 2| 14:10:00 11/28/2001| 44.4 1.2 43.2 7619797.9 710060.9 45.591810 -122.775033 822 87 13 7 2
33b 3| 14:10:40 11/28/2001| 43.5 1.2 42.3| 7619793.6 710057.2 45.591799 -122.775049 827 87 13 7 2
33c 1| 14:14:32 11/28/2001| 57.6 1.2 56.4( 7620159.1 710337.7 45.592597 -122.773653 828 87 13 7 2
33c 2| 14:15:11 11/28/2001| 57.7 1.3 56.4( 7620159.2 710345.7 45.592618 -122.773653 833 8.7 13 7 2
33c 3| 14:15:50 11/28/2001| 57.6 1.3 56.3| 7620158.4 710341.6 45.592607 -122.773656 834 87 13 7 2
33d 1| 14:21:34 11/28/2001| 53.3 1.3 52.0f 7620648.9 710706.1 45.593644 -122.771781 839 8.7 13 7 2
33d 2| 14:22:12 11/28/2001] 52.6 14 51.2( 7620645.9 710713.9 45.593665 -122.771793 840 8.7 13 7 2
33d 3| 14:23:09 11/28/2001| 52.7 14 51.3| 7620644.5 710705.3 45.593642 -122.771798 845 8.7 13 7 2
34d 1| 14:32:13 11/28/2001| 19.1 15 17.6] 7621107.6 710217.3 45.592340 -122.769936 846 87 13 7 2
34d 2| 14:32:41 11/28/2001] 19.3 15 17.8| 7621107.0 710217.0 45.592339 -122.769938 850 87 13 7 2
34d 3| 14:33:18 11/28/2001| 19.8 15 18.3| 7621103.7 710218.5 45.592343 -122.769951 851 87 13 7 2
34c 1| 14:40:18 11/28/2001| 58.9 1.6 57.3| 7620756.1 709949.9 45.591579 -122.771279 855 87 13 7 2
34c 2| 14:40:57 11/28/2001| 58.6 1.6 57.0f 7620752.8 709964.3 45.591619 -122.771293 856 8.7 13 7 2
34c 3| 14:41:41 11/28/2001| 58.8 1.7 57.1f 7620752.6 709964.2 45.591618 -122.771294 857 8.7 13 7 2
34b 1| 14:50:06 11/28/2001| 53.0 1.7 51.3( 7620410.5 709700.7 45.590870 -122.772601 861 8.7 13 7 2
34b 2| 14:50:45 11/28/2001] 53.1 1.7 51.4( 7620411.0 709706.4 45.590885 -122.772600 862 87 13 7 2
34b 3| 14:51:30 11/28/2001] 52.9 1.7 51.2( 7620402.9 709697.8 45.590861 -122.772630 867 87 13 7 2
34a 1| 14:57:05 11/28/2001| 17.6 1.8 15.8| 7620111.6 709467.3 45.590207 -122.773742 868 85 15 6 2
34a 2| 14:58:09 11/28/2001| 23.0 1.8 21.2( 7620126.4 709455.1 45.590174 -122.773683 872 85 15 6 2
34a 3| 14:58:51 11/28/2001| 21.7 1.8 19.9] 7620121.9 709461.7 45.590192 -122.773702 873 85 15 6 2
35a 1] 15:05:00 11/28/2001| 25.8 1.9 23.9( 7620499.7 708970.6 45.588875 -122.772173 878 85 15 6 2
35a 2| 15:05:38 11/28/2001| 26.2 1.9 24.3( 7620498.6 708970.0 45.588873 -122.772177 879 87 13 7 2
35a 3| 15:06:21 11/28/2001] 23.9 1.9 22.0f 7620493.5 708970.3 45.588874 -122.772197 885 85 15 6 2
35b 1| 15:26:03 11/28/2001| 42.7 2.1 40.6| 7620541.9 709006.6 45.588977 -122.772012 886 89 11 7 2
35b 2| 15:26:41 11/28/2001| 42.8 2.1 40.7| 7620557.1 708998.3 45.588955 -122.771951 890 89 11 7 2
35b 3| 15:27:14 11/28/2001| 42.9 2.1 40.8| 7620544.2 709006.4 45.588977 -122.772003 891 89 11 7 2
35¢ 1] 15:33:21 11/28/2001| 59.0 2.2 56.8( 7620945.6 709332.3 45.589901 -122.770471 895 9.1 0.9 8 2
35¢ 2| 15:34:13 11/28/2001| 58.9 2.2 56.7| 7620947.3 709315.5 45.589855 -122.770462 896 9.1 0.9 8 2
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35¢ 3| 15:34:58 11/28/2001| 59.2 2.2 57.0( 7620939.1 709314.7 45.589852 -122.770494 901 9.1 0.9 8 2
35d 1| 15:39:15 11/28/2001| 47.4 2.2 45.2( 7621305.5 709601.0 45.590665 -122.769095 902 9.1 0.9 8 2
35d 2| 15:40:05 11/28/2001| 46.5 2.3 44.2( 7621304.8 709606.7 45.590681 -122.769098 906 9.1 0.9 8 2
35d 3| 15:40:40 11/28/2001| 48.4 2.3 46.1| 7621298.9 709607.2 45.590682 -122.769122 907 9.1 0.9 8 2
35e 1| 15:44:46 11/28/2001| 15.7 2.3 13.4] 7621411.8 709671.5 45.590867 -122.768688 911 9.1 0.9 8 2
35e 2| 15:45:24 11/28/2001] 15.0 2.3 12.7] 7621418.1 709668.8 45.590860 -122.768663 912 9.1 0.9 8 2
35e 3| 15:46:09 11/28/2001| 14.9 2.3 12.6] 76214159 709667.7 45.590857 -122.768672 917 9.1 0.9 8 2
36d 1] 16:00:53 11/28/2001 8.9 2.4 6.5| 7621771.6 709138.0 45.589432 -122.767224 917 9.1 0.9 8 2
36d 2| 16:01:33 11/28/2001| 10.8 2.4 8.4| 7621765.8 709136.5 45.589427 -122.767247 922 9.2 0.8 9 2
36d 3| 16:02:14 11/28/2001] 11.2 2.4 8.8] 7621762.6 709138.8 45.589433 -122.767260 923 9.2 0.8 9 2
36¢ 1| 16:07:43 11/28/2001| 63.1 2.4 60.7 7621526.4 708933.8 45.588853 -122.768160 928 9.0 1.0 7 2
36¢ 2| 16:08:24 11/28/2001] 63.0 2.4 60.6( 7621525.2 708939.9 45.588870 -122.768165 929 9.1 0.9 8 2
36¢ 3| 16:08:58 11/28/2001| 63.0 2.4 60.6( 7621523.2 708940.2 45.588870 -122.768173 934 9.1 0.9 8 2
36b 1| 16:12:38 11/28/2001| 54.5 2.4 52.1( 7621205.9 708695.4 45.588175 -122.769385 935 9.1 0.9 8 2
36b 2| 16:13:38 11/28/2001| 54.5 2.4 52.1| 7621202.4 708696.8 45.588178 -122.769399 940 9.0 1.0 7 2
36b 3| 16:14:21 11/28/2001| 54.9 2.4 52.5( 7621212.3 708700.1 45.588188 -122.769360 941 9.1 0.9 8 2
36a 1| 16:17:41 11/28/2001| 39.4 2.4 37.0f 7620971.7 708514.9 45.587662 -122.770279 945 85 15 6 2
36a 2| 16:18:17 11/28/2001] 39.5 2.4 37.1| 7620974.9 708516.5 45.587667 -122.770267 946 88 1.2 7 2
36a 3| 16:19:06 11/28/2001| 39.5 2.4 37.1f 7620970.9 708516.6 45.587667 -122.770283 951 88 1.2 7 2
37a 1| 16:24:43 11/28/2001| 14.9 2.4 12.5| 7621346.5 707920.9 45.586062 -122.768751 952 88 1.2 7 2
37a 2| 16:25:24 11/28/2001| 14.7 2.4 12.3| 7621350.2 707919.3 45.586058 -122.768736 957 88 1.2 7 2
37a 3| 16:26:04 11/28/2001| 15.2 2.4 12.8| 7621350.9 707923.1 45.586069 -122.768734 958 88 1.2 7 2
37b 1] 16:29:08 11/28/2001| 51.9 2.4 49.5( 7621448.6 708017.3 45.586334 -122.768363 963 88 1.2 7 2
37b 2| 16:29:52 11/28/2001| 51.6 2.4 49.2( 7621451.4 708013.7 45.586325 -122.768351 964 88 1.2 7 2
37b 3| 16:30:34 11/28/2001| 52.2 2.4 49.8( 7621439.0 708021.5 45.586345 -122.768401 969 88 1.2 7 2
37c 1| 16:34:57 11/28/2001| 52.5 2.4 50.1f 7621787.0 708296.5 45.587126 -122.767072 970 89 11 8 2
37c 2| 16:35:39 11/28/2001| 52.6 2.4 50.2( 7621791.3 708294.1 45.587120 -122.767055 975 89 11 8 2
37c 3| 16:36:24 11/28/2001| 52.4 2.4 50.0( 7621779.8 708299.9 45.587135 -122.767100 976 89 11 8 2
37e 1| 8:22:52 11/29/2001| 11.5 1.6 9.9] 7622217.1 708550.2 45.587855 -122.765420 985 89 11 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
37e 2| 8:26:53 11/29/2001 9.4 15 7.9] 7622228.5 708546.3 45.587845 -122.765376 995 89 11 7 2
37e 3| 8:27:47 11/29/2001] 10.4 15 8.9| 7622225.8 708543.6 45.587837 -122.765386 996 88 1.2 7 2
37d 1] 8:35:06 11/29/2001| 32.0 15 30.5( 7622107.5 708537.0 45.587810 -122.765847 1002 88 1.2 7 2
37d 2| 8:35:48 11/29/2001] 32.1 15 30.6( 7622104.5 708538.6 45.587814 -122.765859 1007 88 1.2 7 2
37d 3| 8:36:27 11/29/2001| 41.6 15 40.1f 7622101.1 708534.9 45.587804 -122.765872 1008 88 1.2 7 2
38e 1| 8:43:42 11/29/2001| 18.2 15 16.7| 7622566.2 708199.0 45.586919 -122.764019 1013 88 1.2 7 2
38e 2| 8:44:22 11/29/2001| 18.4 15 16.9] 7622565.4 708199.3 45.586919 -122.764022 1014 86 1.4 6 2
38e 3| 8:45:02 11/29/2001] 19.3 15 17.8| 7622562.3 708200.9 45.586924 -122.764034 1019 86 1.4 6 2
38d 1| 8:47:51 11/29/2001| 37.7 15 36.2( 7622512.4 708139.3 45.586751 -122.764223 1020 88 1.2 7 2
38d 2| 8:48:30 11/29/2001] 36.9 15 35.4( 7622513.9 708135.9 45.586742 -122.764216 1025 88 1.2 7 2
38d 3| 8:49:15 11/29/2001| 36.9 14 35.5( 7622511.3 708137.4 45.586745 -122.764227 1026 88 1.2 7 2
38c 1] 8:55:12 11/29/2001| 57.2 14 55.8( 7622092.0 707723.3 45.585578 -122.765818 1031 87 13 6 2
38c 2| 8:55:53 11/29/2001| 57.0 14 55.6( 7622093.8 707719.0 45.585566 -122.765811 1032 87 13 6 2
38c 3| 8:56:32 11/29/2001| 56.9 14 55.5( 7622092.4 707717.8 45.585563 -122.765816 1037 88 1.2 7 2
38b 1] 9:00:56 11/29/2001| 43.5 14 42.1| 7621891.3 707499.7 45.584949 -122.766577 1038 88 1.2 7 2
38b 2| 9:01:41 11/29/2001| 44.3 14 42.9( 7621887.7 707502.6 45.584957 -122.766592 1042 88 1.2 7 2
38b 3| 9:03:08 11/29/2001| 42.2 14 40.8| 7621885.9 707508.1 45.584972 -122.766600 1048 86 1.4 6 2
38a 1] 9:06:16 11/29/2001| 20.2 14 18.8| 7621820.8 707441.1 45.584783 -122.766846 1049 8.3 1.7 5 2
38a 2| 9:06:57 11/29/2001] 20.3 14 18.9| 7621821.4 707439.2 45.584778 -122.766844 1054 8.3 1.7 5 2
38a 3| 9:08:44 11/29/2001| 20.7 14 19.3| 7621824.4 707438.9 45.584778 -122.766832 1060 76 24 5 2
39a 1] 9:14:29 11/29/2001 8.6 1.3 7.3| 7622212.4 706815.5 45.583099 -122.765249 1061 86 1.4 6 2
39a 2| 9:15:08 11/29/2001 8.8 1.3 7.5| 7622212.4 706816.8 45.583102 -122.765249 1066 86 1.4 6 2
39a 3| 9:15:43 11/29/2001 8.9 1.3 7.6] 7622213.5 706814.8 45.583097 -122.765244 1067 84 16 5 2
39b 1] 9:19:36 11/29/2001| 27.7 1.3 26.4( 7622293.6 706890.0 45.583309 -122.764940 1072 84 16 5 2
39b 2| 9:20:12 11/29/2001] 28.0 1.3 26.7| 7622294.5 706889.4 45.583307 -122.764936 1073 84 16 5 2
39b 3| 9:20:53 11/29/2001| 27.5 1.3 26.2( 7622295.8 706887.0 45.583301 -122.764931 1078 84 16 5 2
39c 1] 9:25:23 11/29/2001| 49.6 1.3 48.3| 7622486.3 707133.5 45.583991 -122.764214 1079 84 16 5 2
39c 2| 9:26:17 11/29/2001] 50.1 1.3 48.8| 7622487.6 707132.2 45.583988 -122.764209 1084 84 16 5 2
39c 3| 9:26:58 11/29/2001| 48.8 1.3 47.5( 7622485.8 707136.6 45.584000 -122.764217 1085 84 16 5 2
39d 1] 9:30:31 11/29/2001| 53.2 1.3 51.9| 7622799.1 707455.5 45.584898 -122.763028 1090 84 16 6 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone
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Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
39d 2| 9:31:09 11/29/2001] 53.2 1.3 51.9( 7622795.0 707459.6 45.584909 -122.763045 1091 84 16 6 2
39d 3| 9:31:57 11/29/2001] 53.2 1.3 51.9( 7622802.3 707455.9 45.584899 -122.763016 1096 84 16 6 2
3% 1| 9:49:12 11/29/2001| 20.4 1.2 19.2| 7623004.6 707689.4 45.585555 -122.762252 1107 88 1.2 7 2
3% 2| 9:52:32 11/29/2001] 21.2 1.2 20.0f 7623009.6 707685.7 45.585546 -122.762232 1113 85 15 6 2
3% 3| 9:53:19 11/29/2001] 20.9 1.2 19.7| 7623006.3 707686.1 45.585546 -122.762244 1118 88 1.2 7 2
39f 1] 9:58:04 11/29/2001| 11.2 1.2 10.0| 7623088.8 707712.8 45.585626 -122.761925 1119 8.3 1.7 6 2
39f 2| 9:58:44 11/29/2001] 11.4 1.2 10.2| 7623086.8 707714.5 45.585630 -122.761933 1123 8.3 1.7 6 2
39f 3| 9:59:26 11/29/2001| 11.6 1.2 10.4| 7623085.2 707713.4 45.585627 -122.761939 1124 83 1.7 6 2
40e 1] 10:11:38 11/29/2001| 33.7 1.1 32.6( 7623472.5 707301.8 45.584529 -122.760382 1129 8.7 13 7 2
40e 2| 10:12:18 11/29/2001| 34.0 1.1 32.9( 7623470.9 707301.3 45.584527 -122.760388 1130 89 11 8 2
40e 3| 10:13:15 11/29/2001| 35.7 1.1 34.6( 7623467.7 707300.9 45.584526 -122.760401 1135 87 13 7 2
40d 1] 10:18:32 11/29/2001| 55.2 1.1 54.1( 7623153.7 706964.2 45.583578 -122.761590 1136 89 11 8 2
40d 2| 10:19:14 11/29/2001] 55.3 1.1 54.2( 7623150.8 706957.6 45.583560 -122.761600 1141 89 11 8 2
40d 3| 10:19:59 11/29/2001| 55.3 1.1 54.2( 7623147.1 706959.1 45.583564 -122.761615 1142 89 11 8 2
40c 1] 10:23:58 11/29/2001| 53.0 1.1 51.9( 7622857.1 706649.2 45.582692 -122.762714 1147 89 11 8 2
40c 2| 10:24:34 11/29/2001] 52.9 1.1 51.8( 7622850.6 706655.9 45.582710 -122.762740 1148 89 11 8 2
40c 3| 10:25:11 11/29/2001| 52.8 1.1 51.7 7622851.6 706651.7 45.582698 -122.762735 1153 89 11 8 2
40b 1] 10:29:13 11/29/2001| 25.1 1.1 24.0( 7622742.4 706521.4 45.582333 -122.763147 1154 89 11 8 2
40b 2| 10:29:55 11/29/2001| 25.7 1.1 24.6( 7622740.0 706523.4 45.582338 -122.763157 1159 89 11 8 2
40b 3| 10:30:31 11/29/2001| 25.6 1.1 245 7622741.9 706522.6 45.582336 -122.763149 1160 89 11 8 2
40a 1] 10:35:07 11/29/2001| 10.3 1.0 9.3|] 7622645.0 706413.8 45.582030 -122.763516 1165 9.1 0.9 9 2
40a 2| 10:35:48 11/29/2001] 10.1 1.0 9.1 7622648.4 706412.3 45.582027 -122.763503 1166 9.1 0.9 9 2
40a 3| 10:36:30 11/29/2001 9.9 1.0 8.9| 7622641.0 706414.5 45.582032 -122.763532 1171 89 11 8 2
41a 1| 10:44:54 11/29/2001 8.7 1.0 7.7] 7623355.6 706029.2 45.581031 -122.760700 1172 9.1 0.9 9 2
41a 2| 10:45:42 11/29/2001 9.4 1.0 8.4| 7623355.3 706029.0 45.581030 -122.760701 1177 9.1 0.9 9 2
41a 3| 10:46:22 11/29/2001 9.3 1.0 8.3] 7623353.0 706033.8 45.581043 -122.760710 1178 9.1 0.9 9 2
41b 1] 10:54:01 11/29/2001| 51.2 1.0 50.2( 7623543.1 706366.2 45.581969 -122.760004 1183 89 11 8 2
41b 2| 10:54:45 11/29/2001] 51.2 1.0 50.2( 7623540.9 706375.8 45.581995 -122.760014 1184 86 1.4 7 2
41b 3| 10:55:24 11/29/2001] 51.2 1.0 50.2( 7623534.5 706378.6 45.582002 -122.760039 1189 89 11 8 2
41c 1] 10:59:37 11/29/2001| 58.9 1.0 57.9| 7623697.2 706632.2 45.582710 -122.759432 1190 9.1 0.9 9 2
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41c 2| 11:00:17 11/29/2001] 58.9 1.0 57.9| 7623692.1 706633.3 45.582713 -122.759452 1195 9.1 0.9 9 2
41c 3| 11:00:59 11/29/2001| 58.7 1.0 57.7| 7623694.6 706627.8 45.582698 -122.759441 1196 9.1 0.9 9 2
41d 1] 11:05:35 11/29/2001| 28.8 0.9 27.9( 7623899.2 706974.6 45.583664 -122.758680 1201 9.1 0.9 9 2
41d 2| 11:06:13 11/29/2001] 29.2 0.9 28.3| 7623896.0 706974.3 45.583663 -122.758693 1202 9.1 0.9 9 2
41d 3| 11:06:56 11/29/2001] 29.1 0.9 28.2( 7623893.8 706975.5 45.583666 -122.758702 1207 9.1 0.9 9 2
42e 1] 11:12:30 11/29/2001 8.1 0.9 7.2| 7624505.7 706707.1 45.582977 -122.756283 1208 9.1 0.9 9 2
42e 2| 11:13:06 11/29/2001 9.1 0.9 8.2| 7624502.8 706705.5 45.582973 -122.756295 1213 9.1 0.9 9 2
42e 3| 11:13:45 11/29/2001 9.1 0.9 8.2| 7624503.5 706705.3 45.582972 -122.756292 1214 9.1 0.9 9 2
42d 1| 11:17:26 11/29/2001| 22.4 0.9 21.5( 7624445.4 706618.2 45.582729 -122.756509 1220 9.1 0.9 9 2
42d 2| 11:18:06 11/29/2001| 22.7 0.9 21.8( 7624442.0 706619.3 45.582732 -122.756522 1225 9.1 0.9 9 2
42d 3| 11:18:46 11/29/2001] 23.0 0.9 22.1| 7624440.5 706617.7 45.582727 -122.756528 1226 9.1 0.9 9 2
42c 1] 11:23:18 11/29/2001| 55.3 0.9 54.4( 7624196.6 706164.0 45.581465 -122.757431 1231 9.1 0.9 9 2
42c 2| 11:23:59 11/29/2001| 55.2 0.9 54.3( 7624189.3 706161.7 45.581458 -122.757459 1232 9.1 0.9 9 2
42c 3| 11:24:35 11/29/2001] 55.1 0.9 54.2( 7624185.1 706168.5 45.581476 -122.757476 1237 9.1 0.9 9 2
43a 1] 11:40:47 11/29/2001 8.6 0.8 7.8] 7624450.5 705340.9 45.579227 -122.756350 1238 89 11 8 2
43a 2| 11:41:22 11/29/2001 8.4 0.8 7.6| 7624450.2 705341.2 45.579228 -122.756351 1242 89 11 8 2
43a 3| 11:41:57 11/29/2001 8.3 0.8 7.5| 7624452.0 705340.4 45.579226 -122.756344 1243 89 11 8 2
43b 1| 11:46:28 11/29/2001| 37.4 0.8 36.6( 7624475.9 705442.2 45.579507 -122.756262 1248 9.0 1.0 9 2
43b 2| 11:47:13 11/29/2001| 38.4 0.8 37.6| 7624482.8 705441.0 45.579504 -122.756235 1249 9.0 1.0 9 2
43b 3| 11:47:58 11/29/2001| 38.6 0.8 37.8| 7624484.3 705441.2 45.579505 -122.756229 1254 9.0 1.0 9 2
43c 1| 11:51:45 11/29/2001| 54.4 0.8 53.6| 7624658.9 705705.4 45.580243 -122.755576 1255 9.0 1.0 9 2
43c 2| 11:52:25 11/29/2001| 54.5 0.8 53.7 7624661.1 705704.7 45.580241 -122.755567 1260 9.0 1.0 9 2
43c 3| 11:53:06 11/29/2001| 53.7 0.8 52.9( 7624654.3 705709.6 45.580254 -122.755594 1261 9.0 1.0 9 2
43d 1] 11:59:09 11/29/2001| 51.6 0.8 50.8( 7624811.7 705952.7 45.580933 -122.755006 1266 9.0 1.0 9 2
43d 2| 11:59:48 11/29/2001] 51.9 0.8 51.1f 7624808.7 705955.1 45.580939 -122.755018 1267 9.0 1.0 9 2
43d 3| 12:00:32 11/29/2001] 52.2 0.8 51.4( 7624806.4 705955.7 45.580940 -122.755027 1272 9.0 1.0 9 2
43e 1| 12:04:18 11/29/2001| 33.6 0.8 32.8( 7625002.8 706281.9 45.581850 -122.754296 1273 89 11 8 2
43e 2| 12:04:58 11/29/2001] 33.5 0.8 32.7| 7625004.9 706280.2 45.581845 -122.754288 1278 89 11 8 2
43e 3| 12:05:37 11/29/2001] 33.5 0.8 32.7| 7625002.1 706280.8 45.581847 -122.754299 1279 8.7 13 7 2
43f 1| 12:08:57 11/29/2001| 13.4 0.8 12.6] 7625066.6 706350.8 45.582043 -122.754054 1284 8.7 13 7 2
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43f 2| 12:09:34 11/29/2001| 13.4 0.8 12.6] 7625067.2 706350.3 45.582042 -122.754052 1285 89 11 8 2
43f 3| 12:10:10 11/29/2001| 13.7 0.8 12.9] 7625067.0 706348.4 45.582037 -122.754053 1290 87 13 7 2
44e 1] 13:04:13 11/29/2001 8.7 0.7 8.0] 7625655.3 706060.0 45.581291 -122.751725 1291 89 11 8 2
44e 2| 13:04:54 11/29/2001 9.4 0.7 8.7| 7625657.5 706057.9 45.581285 -122.751716 1296 8.1 1.9 7 2
44e 3| 13:05:37 11/29/2001 8.6 0.7 7.9] 7625658.3 706059.2 45.581289 -122.751712 1297 9.1 0.9 9 2
44d 1] 13:09:22 11/29/2001| 25.9 0.7 25.2( 7625618.6 705989.6 45.581095 -122.751860 1302 9.0 1.0 8 2
44d 2| 13:10:03 11/29/2001| 26.2 0.7 25.5( 7625613.0 705989.5 45.581095 -122.751882 1303 89 11 8 2
44d 3| 13:10:40 11/29/2001| 26.2 0.7 25.5( 7625615.4 705992.7 45.581103 -122.751873 1308 89 11 7 2
44c 1] 13:14:27 11/29/2001| 50.3 0.7 49.6| 7625346.0 705520.3 45.579788 -122.752873 1309 9.0 1.0 8 2
44c 2| 13:15:07 11/29/2001] 50.5 0.7 49.8| 7625346.7 705520.4 45.579788 -122.752870 1314 9.0 1.0 8 2
44c 3| 13:15:46 11/29/2001| 50.4 0.7 49.7| 7625353.3 705522.9 45.579796 -122.752845 1315 89 11 7 2
44b 1| 13:18:54 11/29/2001| 52.7 0.7 52.0f 7625180.8 705238.3 45.579002 -122.753487 1320 9.0 1.0 8 2
44b 2| 13:19:31 11/29/2001] 52.5 0.7 51.8( 7625177.4 705242.0 45.579012 -122.753501 1321 9.0 1.0 8 2
44b 3| 13:20:07 11/29/2001| 52.7 0.7 52.0( 7625176.6 705239.9 45.579006 -122.753504 1326 9.0 1.0 8 2
44a 1] 13:23:14 11/29/2001| 10.6 0.7 9.9] 7625048.3 705031.0 45.578424 -122.753982 1327 9.0 1.0 8 2
44a 2| 13:23:54 11/29/2001| 10.4 0.7 9.7| 7625046.9 705031.8 45.578426 -122.753988 1332 9.0 1.0 8 2
44a 3| 13:24:29 11/29/2001] 10.5 0.7 9.8] 7625050.0 705031.6 45.578425 -122.753976 1333 9.0 1.0 8 2
45a 1] 13:54:22 11/29/2001 7.2 0.8 6.4 7625583.6 704684.0 45.577513 -122.751855 1354 89 11 8 2
45a 2| 13:54:59 11/29/2001 7.6 0.8 6.8| 7625582.2 704690.0 45.577530 -122.751861 1358 89 11 8 2
45a 3| 13:55:38 11/29/2001 7.8 0.8 7.0 7625583.2 704691.7 45.577534 -122.751857 1359 88 1.2 7 2
45b 1] 13:58:51 11/29/2001| 47.0 0.8 46.2| 7625646.8 704801.0 45.577839 -122.751621 1364 89 11 8 2
45b 2| 13:59:32 11/29/2001| 47.4 0.8 46.6| 7625650.5 704800.6 45.577838 -122.751606 1365 89 11 8 2
45b 3| 14:00:12 11/29/2001| 48.5 0.8 47.7| 7625651.9 704803.5 45.577846 -122.751601 1370 87 13 7 2
45¢ 1| 14:04:27 11/29/2001| 53.5 0.8 52.7( 7625931.3 705295.3 45.579216 -122.750564 1371 87 13 7 2
45¢ 2| 14:05:35 11/29/2001| 53.6 0.8 52.8| 7625933.0 705284.6 45.579187 -122.750556 1375 87 13 7 2
45¢c 3| 14:06:07 11/29/2001| 53.6 0.8 52.8| 7625933.0 705281.2 45.579177 -122.750556 1376 87 13 7 2
45d 1| 14:09:55 11/29/2001| 21.7 0.9 20.8( 7626255.6 705793.4 45.580606 -122.749352 1381 8.7 13 7 2
45d 2| 14:10:31 11/29/2001] 21.8 0.9 20.9( 7626251.7 705793.1 45.580605 -122.749367 1382 8.7 13 7 2
45d 3| 14:11:10 11/29/2001| 21.8 0.9 20.9( 7626252.0 705792.9 45.580605 -122.749366 1387 8.7 13 7 2
45e 1| 14:13:36 11/29/2001| 13.9 0.9 13.0| 7626285.4 705893.2 45.580882 -122.749246 1388 8.7 13 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
45e 2| 14:14:15 11/29/2001] 13.9 0.9 13.0| 7626287.8 705892.1 45.580879 -122.749237 1393 87 13 7 2
45e 3| 14:14:52 11/29/2001| 14.1 0.9 13.2| 7626282.0 705889.8 45.580873 -122.749259 1394 87 13 7 2
46f 1| 14:21:08 11/29/2001| 18.7 1.0 17.7] 7627054.1 705784.1 45.580642 -122.746233 1399 87 13 7 2
46f 2| 14:21:47 11/29/2001| 18.4 1.0 17.4] 7627055.4 705784.7 45.580643 -122.746228 1402 87 13 7 2
46f 3| 14:22:25 11/29/2001] 18.1 1.0 17.1| 7627056.9 705781.4 45.580634 -122.746222 1405 87 13 7 2
46e 1| 14:30:20 11/29/2001| 36.3 11 35.2 7627003.9 705693.8 45.580390 -122.746420 1405 87 13 7 2
46e 2| 14:30:58 11/29/2001| 37.3 11 36.2( 7626997.0 705690.8 45.580381 -122.746446 1410 87 13 7 2
46e 3| 14:32:41 11/29/2001| 37.8 11 36.7 7626997.3 705681.4 45.580356 -122.746444 1413 8.7 13 7 2
46d 1| 14:37:40 11/29/2001| 50.2 1.1 49.1| 7626440.3 704825.0 45.577965 -122.748525 1416 87 13 7 2
46d 2| 14:38:33 11/29/2001] 50.1 1.2 48.9| 7626446.5 704816.3 45.577942 -122.748500 1420 8.7 13 7 2
46d 3| 14:39:24 11/29/2001] 50.0 1.2 48.8| 7626440.9 704823.0 45.577960 -122.748523 1421 8.7 13 7 2
46¢ 1| 14:42:49 11/29/2001| 49.1 1.2 47.9| 7626260.6 704545.9 45.577186 -122.749197 1426 87 13 7 2
46¢ 2| 14:43:29 11/29/2001| 48.8 1.2 47.6| 7626259.0 704547.6 45.577191 -122.749203 1427 87 13 7 2
46¢ 3| 14:44:17 11/29/2001| 48.2 1.2 47.0| 7626257.6 704549.7 45.577197 -122.749209 1431 87 13 7 2
46b 1| 14:47:10 11/29/2001| 30.3 1.3 29.0( 7626155.9 704399.8 45.576778 -122.749589 1432 87 13 7 2
46b 2| 14:48:07 11/29/2001| 31.4 1.3 30.1f 7626152.4 704402.0 45.576784 -122.749603 1436 85 15 6 2
46b 3| 14:49:42 11/29/2001] 30.5 1.3 29.2( 7626157.4 704394.9 45576765 -122.749583 1441 87 13 7 2
46a 1| 14:53:18 11/29/2001| 11.3 14 9.9| 7626104.8 704322.2 45.576561 -122.749781 1442 85 15 6 2
46a 2| 14:53:59 11/29/2001| 11.7 14 10.3| 7626101.2 704325.5 45.576570 -122.749795 1446 85 15 6 2
46a 3| 14:54:37 11/29/2001] 11.6 14 10.2| 7626100.8 704323.9 45.576566 -122.749796 1447 8.7 13 7 2
47a 1| 15:00:33 11/29/2001| 20.4 15 18.9] 7626530.5 703884.6 45.575394 -122.748071 1451 85 15 6 2
47a 2| 15:01:14 11/29/2001| 20.4 15 18.9] 7626529.1 703886.6 45.575399 -122.748077 1452 85 15 6 2
47a 3| 15:01:55 11/29/2001| 20.6 15 19.1| 7626528.5 703888.9 45.575406 -122.748079 1456 85 15 6 2
47b 1] 15:05:39 11/29/2001| 39.6 15 38.1| 7626598.4 703985.5 45.575676 -122.747817 1457 88 1.2 7 2
47b 2| 15:06:22 11/29/2001| 39.8 15 38.3| 7626592.5 703988.1 45.575682 -122.747840 1462 86 1.4 6 2
47b 3| 15:07:05 11/29/2001| 40.2 15 38.7 7626589.9 703986.9 45.575679 -122.747850 1463 86 1.4 6 2
47c 1] 15:10:59 11/29/2001| 55.9 1.6 54.3( 7626886.7 704283.6 45.576515 -122.746724 1468 6.8 3.2 5 2
47c 2| 15:11:35 11/29/2001| 55.7 1.6 54.1( 7626886.0 704285.2 45.576519 -122.746727 1469 6.8 3.2 5 2
47c 3| 15:12:25 11/29/2001| 55.9 1.6 54.3| 7626883.5 704289.0 45.576530 -122.746737 1474 6.8 3.2 5 2
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Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
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Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
47d 1| 15:17:18 11/29/2001| 28.5 1.7 26.8( 7627350.3 704801.5 45.577970 -122.744970 1475 86 14 6 2
47d 2| 15:17:57 11/29/2001| 28.7 1.7 27.0( 7627345.6 704803.5 45.577975 -122.744989 1480 86 1.4 6 2
47d 3| 15:18:35 11/29/2001] 29.1 1.7 27.4( 7627342.8 704803.5 45.577975 -122.745000 1481 86 1.4 6 2
47e 1| 15:27:48 11/29/2001| 14.6 1.8 12.8| 7627369.6 704822.8 45.578030 -122.744897 1486 9.1 0.9 8 2
47e 2| 15:28:28 11/29/2001| 16.2 1.8 14.4] 7627365.4 704825.2 45.578036 -122.744914 1487 9.1 0.9 8 2
47e 3| 15:29:09 11/29/2001| 16.4 1.8 14.6] 7627363.6 704824.5 45.578034 -122.744921 1492 9.1 0.9 8 2
48f 1| 15:45:32 11/29/2001| 12.2 2.0 10.2| 7627991.3 704504.9 45.577206 -122.742436 1493 86 1.4 6 2
48f 2| 15:46:16 11/29/2001] 12.1 2.1 10.0| 7627989.6 704509.7 45.577219 -122.742443 1498 9.0 1.0 7 2
48f 3| 15:46:53 11/29/2001| 12.3 2.1 10.2| 7627993.9 704509.6 45.577219 -122.742426 1499 9.1 0.9 8 2
48e 1] 15:52:21 11/29/2001| 20.0 2.1 17.9] 7627873.6 704397.4 45.576902 -122.742883 1504 9.1 0.9 8 2
48e 2| 15:53:09 11/29/2001| 16.8 2.1 14.7] 7627876.5 704398.9 45.576907 -122.742872 1505 9.1 0.9 8 2
48e 3| 15:53:50 11/29/2001| 19.4 2.1 17.3| 7627874.6 704399.6 45.576908 -122.742880 1510 87 13 7 2
48d 1] 16:00:25 11/29/2001| 59.5 2.2 57.3| 7627554.6 704052.8 45.575933 -122.744091 1511 9.1 0.9 8 2
48d 2| 16:01:06 11/29/2001] 59.9 2.2 57.7( 7627551.3 704054.1 45.575936 -122.744104 1516 9.1 0.9 8 2
48d 3| 16:01:50 11/29/2001| 59.6 2.2 57.4( 7627548.3 704050.4 45.575926 -122.744116 1517 88 1.2 7 2
48c 1| 16:06:13 11/29/2001| 50.6 2.3 48.3| 7627192.6 703680.5 45.574885 -122.745464 1522 86 1.4 6 2
48c 2| 16:06:51 11/29/2001| 50.6 2.3 48.3| 7627190.5 703681.2 45.574887 -122.745472 1523 88 1.2 7 2
48c 3| 16:07:28 11/29/2001| 50.3 2.3 48.0 7627187.5 703681.0 45.574886 -122.745484 1527 88 1.2 7 2
48b 1] 16:11:10 11/29/2001| 30.2 2.3 27.9( 7627035.0 703516.3 45.574423 -122.746062 1528 86 1.4 6 2
48b 2| 16:11:51 11/29/2001| 30.4 2.3 28.1| 7627034.0 703517.7 45.574427 -122.746066 1533 88 1.2 7 2
48b 3| 16:12:35 11/29/2001| 30.4 2.3 28.1( 7627032.8 703516.5 45.574423 -122.746070 1534 88 1.2 7 2
48a 1] 16:15:19 11/29/2001| 19.1 2.3 16.8| 7626951.4 703444.1 45.574218 -122.746380 1539 88 1.2 7 2
48a 2| 16:15:56 11/29/2001] 19.0 2.3 16.7| 7626950.5 703445.3 45.574222 -122.746384 1540 88 1.2 7 2
48a 3| 16:16:38 11/29/2001| 19.1 2.4 16.7| 7626950.2 703446.7 45.574225 -122.746385 1545 88 1.2 7 2
49a 1] 16:22:48 11/29/2001 9.8 2.4 7.4 7627378.9 702931.8 45.572846 -122.744656 1546 89 11 8 2
49a 2| 16:23:26 11/29/2001] 10.1 2.4 7.7 7627380.9 702931.8 45.572847 -122.744648 1551 89 11 8 2
49a 3| 16:24:01 11/29/2001] 10.1 2.4 7.7| 7627379.8 702935.0 45.572855 -122.744653 1552 89 11 8 2
49b 1| 16:26:47 11/29/2001| 22.2 2.4 19.8| 7627462.9 703032.1 45.573128 -122.744339 1557 88 1.2 7 2
49b 2| 16:27:24 11/29/2001| 22.4 2.4 20.0( 7627461.8 703036.9 45.573141 -122.744344 1558 83 1.7 6 2
49b 3| 16:28:03 11/29/2001| 23.8 2.4 21.4( 7627465.7 703035.9 45.573139 -122.744328 1563 89 11 8 2
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Name No. Raw Tide MLLW No. SVs Stat
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49c 1| 16:33:50 11/29/2001| 44.6 25 42.1| 7627589.0 703146.7 45.573452 -122.743859 1564 89 11 8 2
49c 2| 16:34:31 11/29/2001| 44.4 25 41.9( 7627584.8 703146.1 45.573450 -122.743875 1569 89 11 8 2
49c 3| 16:35:04 11/29/2001| 44.6 25 42.1| 7627583.5 703148.2 45.573455 -122.743881 1570 89 11 8 2
49d 1] 16:38:32 11/29/2001| 62.7 25 60.2( 7627911.0 703486.8 45.574409 -122.742639 1575 88 1.2 7 2
49d 2| 16:39:11 11/29/2001| 62.7 25 60.2( 7627909.6 703487.2 45.574410 -122.742644 1576 89 11 8 2
49d 3| 16:39:52 11/29/2001| 62.8 25 60.3| 7627907.9 703487.9 45.574411 -122.742651 1580 89 11 8 2
42b 1| 7:55:09 11/30/2001| 45.7 1.9 43.8| 7623935.6 705766.1 45.580354 -122.758407 1587 84 16 7 2
42b 2| 7:55:48 11/30/2001| 45.7 1.9 43.8| 7623935.3 705767.9 45.580359 -122.758408 1588 8.3 1.7 6 2
42b 3| 7:56:29 11/30/2001| 46.7 1.8 449 7623933.7 705768.8 45.580361 -122.758414 1593 8.3 1.7 6 2
42a 1] 8:04:29 11/30/2001 8.5 1.8 6.7| 76239319 705686.7 45.580136 -122.758412 1594 84 16 7 2
42a 2| 8:05:10 11/30/2001 8.4 1.8 6.6] 7623930.6 705694.9 45.580158 -122.758418 1599 84 16 7 2
42a 3| 8:05:56 11/30/2001 8.5 1.8 6.7| 7623931.0 705693.1 45.580153 -122.758416 1600 84 16 7 2
49f 1] 8:22:10 11/30/2001 9.2 1.8 7.4 76284925 704073.3 45.576061 -122.740432 1605 89 11 7 2
49f 2| 8:22:47 11/30/2001 9.2 1.8 7.4 7628491.8 704076.3 45.576069 -122.740435 1606 88 1.2 7 2
49f 3| 8:23:28 11/30/2001 9.2 1.8 7.4 7628490.0 704077.4 45.576072 -122.740442 1610 88 1.2 7 2
49e 1] 8:27:31 11/30/2001| 22.1 1.7 20.4( 7628404.2 703982.8 45.575806 -122.740767 1611 88 1.2 7 2
49e 2| 8:28:12 11/30/2001] 23.2 1.7 21.5( 7628405.3 703978.9 45.575795 -122.740763 1616 88 1.2 7 2
49e 3| 8:28:57 11/30/2001] 23.3 1.7 21.6( 7628407.9 703978.2 45.575794 -122.740752 1617 88 1.2 7 2
50e 1] 8:52:24 11/30/2001| 22.7 1.7 21.0f 7628903.7 703552.1 45.574663 -122.738770 1622 8.7 13 6 2
50e 2| 8:53:02 11/30/2001| 22.4 1.7 20.7| 7628904.5 703555.1 45.574671 -122.738768 1623 88 1.2 7 2
50e 3| 8:53:41 11/30/2001] 21.9 1.7 20.2( 7628900.8 703557.6 45.574678 -122.738782 1628 88 1.2 7 2
50d 1] 9:30:09 11/30/2001| 68.4 15 66.9( 7628496.5 703146.0 45.573519 -122.740316 1629 8.7 13 7 2
50d 2| 9:31:36 11/30/2001| 68.0 15 66.5( 7628485.4 703139.1 45.573499 -122.740359 1634 8.7 13 7 2
50d 3| 9:32:21 11/30/2001] 68.1 15 66.6( 7628472.0 703152.3 45.573534 -122.740413 1635 88 1.2 8 2
50c 1] 9:38:35 11/30/2001| 54.0 15 52.5( 7628291.2 702917.8 45.572878 -122.741093 1640 87 13 7 2
50c 2| 9:39:13 11/30/2001] 53.9 15 52.4( 7628289.0 702913.8 45.572866 -122.741101 1641 87 13 7 2
50c 3| 9:39:50 11/30/2001] 54.0 15 52.5( 7628287.9 702920.8 45.572885 -122.741106 1646 8.7 13 7 2
50b 1] 9:43:12 11/30/2001| 40.6 15 39.1f 7627981.0 702569.8 45.571900 -122.742266 1647 8.7 13 7 2
50b 2| 9:43:51 11/30/2001| 40.8 15 39.3| 7627982.8 702566.9 45.571892 -122.742259 1652 88 1.2 7 2
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50b 3| 9:44:35 11/30/2001| 40.3 14 38.9( 7627979.3 702568.4 45.571896 -122.742272 1653 85 15 6 2
50a 1| 9:50:45 11/30/2001| 15.4 14 14.0| 7627889.0 702501.2 45.571705 -122.742618 1658 88 1.2 7 2
50a 2| 9:51:26 11/30/2001] 15.2 14 13.8| 7627889.6 702499.9 45.571701 -122.742615 1659 88 1.2 7 2
50a 3| 9:52:02 11/30/2001] 15.5 14 14.1| 7627888.5 702500.1 45.571702 -122.742620 1664 88 1.2 7 2
5la 1] 10:01:32 11/30/2001| 16.0 14 14.6] 7628331.1 701968.7 45.570278 -122.740835 1665 89 11 8 2
5la 2| 10:02:12 11/30/2001| 16.7 14 15.3| 7628325.6 701964.8 45.570267 -122.740855 1670 84 16 8 2
5la 3| 10:02:51 11/30/2001] 18.1 14 16.7| 7628323.6 701968.5 45.570278 -122.740864 1671 89 11 9 2
51b 1] 10:05:59 11/30/2001| 36.9 14 35.5( 7628392.0 702033.7 45.570461 -122.740604 1676 89 11 9 2
51b 2| 10:06:46 11/30/2001| 37.2 14 35.8( 7628395.5 702034.1 45.570463 -122.740590 1677 89 11 9 2
51b 3| 10:07:36 11/30/2001| 35.7 14 34.3| 7628389.5 702026.4 45.570441 -122.740612 1682 89 11 9 2
51c 1] 10:11:52 11/30/2001| 47.7 1.3 46.4| 7628559.8 702219.8 45.570984 -122.739969 1683 89 11 8 2
51c 2| 10:12:29 11/30/2001| 47.8 1.3 46.5| 7628558.5 702219.8 45.570984 -122.739974 1687 89 11 8 2
51c 3| 10:13:08 11/30/2001| 47.9 1.3 46.6| 7628557.0 702222.7 45.570992 -122.739980 1688 89 11 8 2
51d 1] 10:17:42 11/30/2001| 67.2 1.3 65.9( 7628939.4 702630.3 45.572139 -122.738531 1693 89 11 8 2
51d 2| 10:18:22 11/30/2001| 67.0 1.3 65.7| 7628938.1 702625.0 45.572124 -122.738536 1694 89 11 8 2
51d 3| 10:19:03 11/30/2001| 67.1 1.3 65.8( 7628932.8 702625.5 45.572125 -122.738557 1699 89 11 8 2
5le 1] 10:24:15 11/30/2001| 21.9 1.3 20.6( 7629440.8 703136.7 45.573565 -122.736629 1700 89 11 8 2
5le 2| 10:25:10 11/30/2001] 21.6 1.3 20.3( 7629439.3 703130.9 45.573549 -122.736634 1705 9.1 0.9 9 2
5le 3| 10:25:58 11/30/2001| 21.6 1.3 20.3( 7629439.4 703135.3 45.573561 -122.736634 1706 89 11 8 2
51f 1] 10:32:48 11/30/2001| 17.1 1.3 15.8| 7629589.6 703266.4 45.573932 -122.736062 1711 77 23 6 2
51f 2| 10:33:29 11/30/2001| 16.9 1.3 15.6] 7629588.5 703257.1 45.573906 -122.736065 1712 88 1.2 7 2
51f 3| 10:34:56 11/30/2001| 17.4 1.2 16.2| 7629584.7 703259.5 45.573913 -122.736081 1728 87 13 6 2
52e 1] 10:43:09 11/30/2001| 22.7 1.2 21.5( 7630026.1 702627.1 45.572212 -122.734289 1729 89 11 7 2
52e 2| 10:43:51 11/30/2001] 23.2 1.2 22.0f 7630023.5 702627.5 45.572213 -122.734299 1734 89 11 7 2
52e 3| 10:44:30 11/30/2001] 22.2 1.2 21.0f 7630022.9 702632.4 45.572227 -122.734302 1735 89 11 7 2
52d 1] 10:51:11 11/30/2001| 54.9 1.2 53.7| 7629436.7 702225.5 45.571067 -122.736546 1741 9.1 0.9 9 2
52d 2| 10:51:54 11/30/2001] 55.2 1.2 54.0( 7629427.2 702227.3 45.571071 -122.736584 1742 9.1 0.9 9 2
52d 3| 10:52:46 11/30/2001] 55.5 1.2 54.3( 7629429.4 702230.7 45.571080 -122.736576 1747 9.1 0.9 9 2
52c 1] 10:59:39 11/30/2001| 53.8 1.1 52.7( 7629144.1 701911.4 45.570183 -122.737655 1748 9.1 0.9 9 2
52c 2| 11:00:29 11/30/2001| 53.6 1.1 52.5( 7629145.2 701906.9 45.570171 -122.737650 1754 9.1 0.9 9 2

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. A-19



SPI Survey DRAFT
LWG Prepared by Striplin Environmental Associates, Inc.
Lower Willamette Group April 26, 2002

Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone
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Name No. Raw Tide MLLW No. SVs Stat
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52c 3| 11:01:16 11/30/2001| 53.7 11 52.6( 7629141.8 701913.8 45.570190 -122.737664 1755 9.1 0.9 9 2
52b 1| 11:04:34 11/30/2001| 22.4 11 21.3| 7628758.9 701518.3 45.569076 -122.739116 1760 9.1 0.9 9 2
52b 2| 11:05:20 11/30/2001] 21.2 11 20.1f 7628758.8 701518.1 45.569076 -122.739116 1761 9.1 0.9 9 2
52b 3| 11:06:04 11/30/2001] 21.5 11 20.4( 7628758.4 701520.0 45.569081 -122.739118 1766 9.1 0.9 9 2
52a 1] 11:10:14 11/30/2001| 11.3 11 10.2| 7628727.3 701485.3 45.568983 -122.739236 1767 9.1 0.9 9 2
52a 2| 11:11:14 11/30/2001| 14.2 11 13.1] 7628734.1 701495.2 45.569011 -122.739210 1772 9.1 0.9 9 2
52a 3| 11:13:56 11/30/2001] 13.1 1.1 12.0| 7628729.5 701486.2 45.568986 -122.739227 1773 9.1 0.9 9 2
53a 1] 11:23:31 11/30/2001| 17.6 1.1 16.5| 7628687.3 700494.2 45.566263 -122.739284 1778 9.1 0.9 9 2
53a 2| 11:24:17 11/30/2001] 18.1 1.1 17.0] 7628685.9 700492.7 45.566259 -122.739290 1779 9.1 0.9 9 2
53a 3| 11:27:44 11/30/2001] 20.5 1.1 19.4] 7628691.1 700497.3 45.566272 -122.739270 1797 9.1 0.9 9 2
53b 1] 11:31:12 11/30/2001| 41.8 1.0 40.8| 7628748.8 700558.1 45.566443 -122.739051 1798 9.1 0.9 9 2
53b 2| 11:31:52 11/30/2001] 41.5 1.0 40.5( 7628749.1 700557.2 45.566441 -122.739050 1803 9.1 0.9 9 2
53b 3| 11:32:32 11/30/2001| 41.6 1.0 40.6| 7628748.5 700558.5 45.566444 -122.739052 1804 9.1 0.9 9 2
53c 1] 11:38:20 11/30/2001| 51.9 1.0 50.9( 7629231.3 701055.0 45.567842 -122.737221 1809 9.1 0.9 9 2
53c 2| 11:39:06 11/30/2001] 51.9 1.0 50.9( 7629236.0 701054.6 45.567841 -122.737203 1810 9.1 0.9 9 2
53c 3| 11:39:44 11/30/2001] 51.3 1.0 50.3| 7629233.0 701063.7 45.567866 -122.737216 1815 9.1 0.9 9 2
53d 1] 11:48:30 11/30/2001| 60.0 1.0 59.0f 7629823.6 701687.3 45.569620 -122.734978 1819 9.0 1.0 9 2
53d 2| 11:49:24 11/30/2001] 60.0 1.0 59.0f 7629820.8 701688.8 45.569624 -122.734989 1820 9.0 1.0 9 2
53d 3| 11:50:26 11/30/2001| 60.0 1.0 59.0f 7629818.6 701694.8 45.569641 -122.734998 1825 9.0 1.0 9 2
53e 1] 11:56:23 11/30/2001| 25.7 1.0 24.7( 7630400.2 702262.8 45.571242 -122.732789 1826 88 1.2 8 2
53e 2| 11:57:02 11/30/2001] 25.3 1.0 243 7630399.7 702267.1 45.571254 -122.732792 1831 88 1.2 8 2
53e 3| 11:57:40 11/30/2001| 25.4 1.0 24.4( 7630395.6 702268.9 45.571258 -122.732808 1832 88 1.2 8 2
54e 1| 12:45:36 11/30/2001| 29.6 0.8 28.8( 7630964.2 701874.4 45.570220 -122.730546 1837 87 13 7 2
54e 2| 12:46:48 11/30/2001| 27.3 0.8 26.5( 7630946.9 701876.1 45.570223 -122.730614 1838 87 13 7 2
54e 3| 12:47:35 11/30/2001| 26.3 0.8 25.5( 7630949.2 701870.3 45.570208 -122.730604 1843 87 13 7 2
54d 1] 12:50:55 11/30/2001| 39.8 0.8 39.0f 7630899.2 701791.4 45.569987 -122.730791 1844 87 13 7 2
54d 2| 12:51:37 11/30/2001| 39.4 0.8 38.6| 7630896.7 701801.9 45.570016 -122.730801 1849 88 1.2 8 2
54d 3| 12:52:18 11/30/2001| 39.6 0.8 38.8 7630896.1 701794.9 45.569997 -122.730803 1850 88 1.2 8 2
54c 1| 12:57:22 11/30/2001| 51.4 0.8 50.6( 7630043.1 700927.2 45.567553 -122.734039 1855 88 1.2 8 2
54c 2| 12:57:59 11/30/2001| 51.2 0.8 50.4 7630041.0 700926.2 45.567550 -122.734047 1856 88 1.2 8 2
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Name No. Raw Tide MLLW No. SVs Stat
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54c 3| 12:58:48 11/30/2001] 51.2 0.8 50.4( 7630037.2 700925.6 45.567548 -122.734062 1861 88 1.2 8 2
54b 1] 13:04:57 11/30/2001| 32.1 0.8 31.3| 7629500.9 700391.0 45.566042 -122.736097 1862 9.1 0.9 9 2
54b 2| 13:05:35 11/30/2001] 32.9 0.8 32.1f 7629501.3 700391.9 45.566045 -122.736096 1866 9.1 0.9 9 2
54b 3| 13:06:11 11/30/2001] 33.1 0.8 32.3| 7629497.2 700387.9 45.566033 -122.736112 1867 9.1 0.9 9 2
54a 1] 13:11:04 11/30/2001| 13.1 0.8 12.3| 7629154.6 700024.5 45.565011 -122.737410 1872 89 11 8 2
54a 2| 13:11:47 11/30/2001] 12.9 0.8 12.1] 7629152.7 700024.5 45.565011 -122.737417 1873 89 11 8 2
54a 3| 13:12:30 11/30/2001| 13.3 0.8 12.5| 7629153.5 700025.9 45.565015 -122.737414 1878 9.0 1.0 8 2
55a 1] 13:24:37 11/30/2001| 15.8 0.8 15.0] 7629962.3 699984.0 45.564961 -122.734253 1879 89 11 7 2
55a 2| 13:25:28 11/30/2001| 16.4 0.8 15.6] 7629960.4 699984.5 45.564962 -122.734260 1883 89 11 7 2
55a 3| 13:26:08 11/30/2001| 16.3 0.8 15.5| 7629965.0 699980.4 45.564952 -122.734242 1884 8.3 1.7 6 2
55b 1| 13:32:03 11/30/2001| 46.4 0.8 45.6| 7630293.5 700278.7 45.565794 -122.732992 1888 89 11 8 2
55b 2| 13:32:51 11/30/2001| 46.3 0.8 45.5( 7630293.7 700274.0 45.565781 -122.732990 1889 89 11 8 2
55b 3| 13:33:27 11/30/2001| 46.4 0.8 45.6| 7630293.2 700274.6 45.565783 -122.732992 1894 89 11 8 2
55c¢ 1] 13:39:09 11/30/2001| 66.1 0.8 65.3 7631076.9 701080.7 45.568052 -122.730020 1895 89 11 8 2
55c¢ 2| 13:39:49 11/30/2001| 66.2 0.8 65.4 7631075.5 701077.0 45.568042 -122.730025 1900 89 11 8 2
55c¢ 3| 13:40:28 11/30/2001| 66.0 0.8 65.2 7631071.7 701079.7 45.568049 -122.730040 1901 89 11 8 2
55d 1| 13:44:37 11/30/2001| 30.3 0.8 29.5( 7631558.4 701575.5 45.569445 -122.728194 1906 8.7 13 7 2
55d 2| 13:45:15 11/30/2001| 29.7 0.8 28.9( 7631557.8 701576.7 45.569449 -122.728197 1907 87 13 7 2
55d 3| 13:45:54 11/30/2001] 30.2 0.8 29.4( 7631553.3 701576.8 45.569449 -122.728215 1912 87 13 7 2
55e 1] 13:49:39 11/30/2001| 17.1 0.8 16.3| 7631619.8 701645.4 45.569642 -122.727962 1913 87 13 7 2
55e 2| 13:50:23 11/30/2001| 17.6 0.8 16.8| 7631623.4 701643.1 45.569636 -122.727948 1918 87 13 7 2
55e 3| 13:51:20 11/30/2001| 16.5 0.8 15.7| 7631612.8 701647.8 45.569648 -122.727990 1919 83 1.7 6 2
56f 1] 13:59:03 11/30/2001| 17.0 0.8 16.2| 7632730.7 701866.0 45.570330 -122.723649 1922 87 13 7 2
56f 2| 14:00:00 11/30/2001| 23.4 0.8 22.6( 7632735.5 701860.1 45.570315 -122.723630 1927 87 13 7 2
56f 3| 14:00:48 11/30/2001| 24.6 0.8 23.8( 7632733.1 701862.4 45.570321 -122.723640 1928 87 13 7 2
56e 1| 14:04:42 11/30/2001| 45.9 0.8 45.1| 7632295.1 701422.4 45.569081 -122.725302 1932 87 13 7 2
56e 2| 14:05:20 11/30/2001] 45.5 0.8 447 7632294.7 701427.3 45.569095 -122.725304 1933 87 13 7 2
56e 3| 14:05:57 11/30/2001| 45.5 0.8 44.7( 7632298.7 701424.7 45.569088 -122.725288 1938 87 13 7 2
56d 1| 14:11:03 11/30/2001| 42.5 0.8 41.7| 7632137.8 701252.1 45.568602 -122.725898 1939 8.7 13 7 2
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56d 2| 14:11:41 11/30/2001] 42.3 0.8 41.5( 7632138.9 701251.7 45.568602 -122.725894 1944 87 13 7 2
56d 3| 14:12:17 11/30/2001| 42.2 0.8 41.4( 7632137.8 701248.5 45.568593 -122.725897 1945 87 13 7 2
56¢ 1| 14:20:08 11/30/2001| 56.9 0.8 56.1| 7631104.7 700196.8 45.565631 -122.729817 1950 87 13 7 2
56¢ 2| 14:20:59 11/30/2001| 56.7 0.8 55.9( 7631103.9 700191.0 45.565615 -122.729819 1951 87 13 7 2
56¢ 3| 14:21:40 11/30/2001| 56.8 0.8 56.0( 7631099.9 700198.4 45.565635 -122.729835 1956 87 13 7 2
56b 1| 14:26:24 11/30/2001| 33.1 0.8 32.3| 7630531.2 699552.5 45.563821 -122.731986 1957 8.7 13 7 2
56b 2| 14:27:06 11/30/2001| 33.6 0.8 32.8[ 7630538.0 699552.5 45.563822 -122.731959 1962 87 13 7 2
56b 3| 14:27:46 11/30/2001] 33.2 0.8 32.4( 7630536.6 699556.7 45.563833 -122.731965 1963 8.7 13 7 2
56a 1| 14:33:04 11/30/2001| 12.7 0.8 11.9] 7630430.4 699460.8 45.563562 -122.732369 1968 8.7 13 7 2
56a 2| 14:33:40 11/30/2001] 12.4 0.8 11.6] 7630434.3 699457.6 45.563554 -122.732354 1969 8.7 13 7 2
56a 3| 14:34:19 11/30/2001] 12.8 0.8 12.0] 7630436.0 699457.9 45.563555 -122.732347 1974 87 13 7 2
57a 1| 14:41:10 11/30/2001| 10.1 0.9 9.2| 7630919.4 699006.7 45.562354 -122.730412 1975 87 13 7 2
57a 2| 14:41:53 11/30/2001] 10.0 0.9 9.1 7630920.9 699006.6 45.562354 -122.730406 1980 87 13 7 2
57a 3| 14:42:43 11/30/2001] 10.0 0.9 9.1 7630915.9 699011.5 45.562367 -122.730426 1981 87 13 7 2
57b 1| 14:45:35 11/30/2001| 33.7 0.9 32.8( 7631009.3 699103.2 45.562626 -122.730071 1986 8.7 13 7 2
57b 2| 14:46:13 11/30/2001| 33.4 0.9 32.5 7631005.5 699106.6 45.562635 -122.730087 1987 8.7 13 7 2
57b 3| 14:46:51 11/30/2001] 33.2 0.9 32.3| 7631005.3 699110.8 45.562646 -122.730087 1992 8.7 13 7 2
57c 1| 14:53:50 11/30/2001| 55.0 1.0 54.0( 7631817.4 699970.1 45.565063 -122.727010 1993 8.3 1.7 5 2
57c 2| 14:54:55 11/30/2001] 55.1 1.0 54.1( 7631814.6 699971.7 45.565068 -122.727022 1998 8.3 1.7 5 2
57c 3| 14:55:44 11/30/2001| 54.9 1.0 53.9( 7631808.4 699972.3 45.565069 -122.727046 1999 82 1.8 5 2
58d 1] 15:00:28 11/30/2001| 53.2 1.0 52.2( 7632370.2 699607.6 45.564111 -122.724814 2004 82 1.8 5 2
58d 2| 15:01:07 11/30/2001] 53.3 1.0 52.3| 7632374.3 699597.1 45.564083 -122.724797 2005 82 1.8 5 2
58d 3| 15:01:52 11/30/2001| 53.6 1.0 52.6| 7632368.6 699601.5 45.564095 -122.724819 2011 82 1.8 5 2
58c 1| 15:06:06 11/30/2001| 48.6 1.1 47.5( 7631885.4 699092.5 45.562663 -122.726651 2012 86 1.4 6 2
58¢c 2| 15:06:47 11/30/2001| 48.3 1.1 47.2| 7631883.2 699094.7 45.562669 -122.726659 2017 88 1.2 7 2
58¢c 3| 15:07:28 11/30/2001| 48.8 1.1 47.7| 7631883.7 699100.4 45.562684 -122.726658 2018 88 1.2 7 2
58b 1| 15:13:27 11/30/2001| 26.4 1.2 25.2( 7631416.9 698563.3 45.561176 -122.728422 2023 86 1.4 6 2
58b 2| 15:14:08 11/30/2001| 26.8 1.2 25.6( 7631422.1 698558.9 45.561165 -122.728401 2024 86 1.4 6 2
58b 3| 15:14:53 11/30/2001| 27.3 1.2 26.1| 7631421.9 698556.6 45.561158 -122.728402 2029 86 1.4 6 2
58a 1] 15:19:04 11/30/2001| 12.9 1.3 11.6] 7631340.8 698520.0 45.561052 -122.728714 2030 9.1 0.9 8 2
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58a 2| 15:19:43 11/30/2001] 12.5 1.3 11.2| 7631340.2 698521.3 45.561055 -122.728717 2035 9.1 0.9 8 2
58a 3| 15:20:19 11/30/2001] 13.3 1.3 12.0] 7631344.3 698522.0 45.561058 -122.728701 2036 9.1 0.9 8 2
59a 1] 15:28:18 11/30/2001| 11.7 14 10.3| 7631508.3 697781.5 45.559040 -122.727981 2041 9.1 0.9 8 2
59a 2| 15:28:54 11/30/2001| 11.6 14 10.2| 7631509.8 697782.0 45.559041 -122.727976 2042 9.1 0.9 8 2
59a 3| 15:29:35 11/30/2001| 11.7 14 10.3| 7631511.5 697783.5 45.559046 -122.727969 2047 9.1 0.9 8 2
59b 1| 15:34:08 11/30/2001| 20.6 15 19.1] 7631672.8 697911.5 45.559409 -122.727353 2048 9.1 0.9 8 2
59b 2| 15:34:47 11/30/2001| 20.4 15 18.9] 7631673.5 697911.9 45.559410 -122.727351 2053 9.1 0.9 8 2
59b 3| 15:35:25 11/30/2001| 20.5 15 19.0| 7631674.8 697915.0 45.559418 -122.727346 2054 9.1 0.9 8 2
59c¢ 1| 15:41:49 11/30/2001| 36.7 1.6 35.1( 7632117.5 698396.1 45.560771 -122.725670 2059 9.1 0.9 8 2
59c¢ 2| 15:42:28 11/30/2001] 36.9 1.6 35.3| 7632119.4 698400.1 45.560782 -122.725663 2060 9.1 0.9 8 2
59c¢ 3| 15:43:51 11/30/2001] 37.0 1.6 35.4( 7632112.4 698400.6 45.560783 -122.725690 2065 9.1 0.9 8 2
59d 1| 15:47:55 11/30/2001| 55.6 1.7 53.9| 7632646.5 698960.7 45.562359 -122.723666 2066 87 13 7 2
59d 2| 15:48:40 11/30/2001] 55.5 1.7 53.8 7632643.0 698962.9 45.562365 -122.723680 2071 9.1 0.9 8 2
59d 3| 15:49:56 11/30/2001| 55.4 1.7 53.7 7632646.6 698955.9 45.562346 -122.723665 2072 9.0 1.0 7 2
59 1] 15:55:12 11/30/2001| 46.9 1.8 45.1| 7633009.8 699346.8 45.563445 -122.722290 2077 8.7 13 7 2
59 2| 15:55:56 11/30/2001| 46.2 1.8 44.4( 7633007.5 699348.3 45.563449 -122.722299 2078 8.7 13 6 2
59 3| 15:56:41 11/30/2001| 46.0 1.8 44.2( 7633003.7 699350.6 45.563455 -122.722314 2083 82 1.8 5 2
60d 1| 16:04:20 11/30/2001| 45.2 1.9 43.3| 7633504.0 698873.2 45.562184 -122.720310 2084 86 1.4 6 2
60d 2| 16:05:13 11/30/2001| 45.4 1.9 43.5( 7633492.1 698875.0 45.562188 -122.720356 2089 86 1.4 6 2
60d 3| 16:06:00 11/30/2001| 44.9 1.9 43.0 7633511.5 698871.2 45.562179 -122.720280 2090 87 13 6 2
60c 1] 16:10:03 11/30/2001| 50.1 2.0 48.1| 7633016.3 698363.4 45.560749 -122.722158 2095 88 1.2 7 2
60c 2| 16:10:42 11/30/2001] 49.9 2.0 47.9( 7633016.6 698358.6 45.560736 -122.722157 2096 88 1.2 7 2
60c 3| 16:11:21 11/30/2001| 49.9 2.0 47.9( 7633007.9 698358.1 45.560734 -122.722191 2101 88 1.2 7 2
60b 1| 16:16:16 11/30/2001| 31.5 2.1 29.4( 7632407.0 697734.3 45.558978 -122.724469 2102 88 1.2 7 2
60b 2| 16:17:09 11/30/2001] 31.9 2.1 29.8( 7632412.3 697739.9 45.558994 -122.724449 2106 89 11 8 2
60b 3| 16:18:01 11/30/2001| 31.7 2.1 29.6( 7632407.8 697730.7 45.558969 -122.724465 2107 89 11 8 2
60a 1| 16:22:20 11/30/2001| 17.4 2.1 15.3| 7632266.0 697515.5 45.558368 -122.724996 2112 85 15 6 2
60a 2| 16:22:56 11/30/2001| 17.4 2.1 15.3| 7632266.4 697517.5 45.558374 -122.724994 2113 85 15 6 2
60a 3| 16:23:33 11/30/2001| 17.6 2.1 15.5| 7632267.3 697519.6 45.558379 -122.724991 2117 85 15 6 2
6la 1| 16:31:10 11/30/2001| 25.9 2.2 23.7| 7632781.5 697212.9 45557577 -122.722951 2118 89 11 8 2
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6la 2| 16:31:44 11/30/2001] 25.8 2.2 23.6( 7632780.8 697214.9 45.557583 -122.722954 2123 89 11 8 2
6la 3| 16:32:18 11/30/2001] 25.1 2.2 22.9( 7632779.0 697221.8 45.557602 -122.722962 2124 88 1.2 7 2
61b 1| 16:36:06 11/30/2001| 42.7 2.3 40.4| 7633211.9 697650.2 45.558809 -122.721319 2128 89 11 8 2
61b 2| 16:37:01 11/30/2001] 41.1 2.3 38.8 7633213.1 697642.1 45.558787 -122.721313 2129 89 11 8 2
61b 3| 16:37:38 11/30/2001| 39.8 2.3 37.5| 7633214.5 697638.9 45.558778 -122.721307 2133 89 11 8 2
61lc 1| 16:43:36 11/30/2001| 49.0 2.4 46.6| 7633920.6 698339.2 45.560751 -122.718627 2134 79 21 5 2
61lc 2| 16:44:14 11/30/2001| 49.2 2.4 46.8| 7633916.7 698341.9 45.560758 -122.718642 2139 79 21 5 2
61lc 3| 16:45:02 11/30/2001| 49.6 2.4 47.2| 7633910.8 698323.3 45.560707 -122.718663 2140 79 21 5 2
61d 1] 8:21:59 12/3/2001| 12.6 2.0 10.6] 7634112.5 698536.8 45.561307 -122.717899 2149 88 1.2 7 2
61d 2| 8:22:39 12/3/2001] 14.3 2.0 12.3| 7634107.5 698532.2 45.561294 -122.717918 2150 88 1.2 7 2
61d 3| 8:23:17 12/3/2001] 15.7 2.0 13.7] 7634102.8 698534.5 45.561300 -122.717936 2153 88 1.2 7 2
62d 1] 8:33:19 12/3/2001| 12.9 2.0 10.9] 7634583.7 698124.6 45.560212 -122.716016 2154 87 13 6 2
62d 2| 8:33:56 12/3/2001] 13.5 2.0 11.5| 7634582.2 698125.7 45.560215 -122.716021 2159 87 13 6 2
62d 3| 8:34:32 12/3/2001| 13.4 2.0 11.4] 7634583.9 698125.4 45.560215 -122.716015 2160 87 13 6 2
62c 1| 8:40:46 12/3/2001| 60.9 2.0 58.9| 7634164.6 697701.8 45.559022 -122.717606 2165 87 13 6 2
62c 2| 8:41:25 12/3/2001] 60.9 2.0 58.9( 7634163.5 697701.2 45.559020 -122.717610 2166 88 1.2 7 2
62c 3| 8:42:17 12/3/2001] 61.0 2.0 59.0f 7634166.6 697700.6 45.559019 -122.717598 2171 87 13 6 2
62b 1| 8:46:47 12/3/2001| 41.6 2.0 39.6( 7633382.6 696906.7 45.556783 -122.720573 2172 86 1.4 6 2
62b 2| 847:31 12/3/2001] 41.4 2.0 39.4( 7633380.7 696908.0 45.556787 -122.720580 2177 86 1.4 6 2
62b 3| 8:48:11 12/3/2001| 41.4 2.0 39.4( 7633381.8 696907.7 45.556786 -122.720576 2178 86 1.4 6 2
62a 1] 8:53:32 12/3/2001 9.9 2.0 7.9] 7633296.1 696826.5 45.556557 -122.720902 2183 86 1.4 6 2
62a 2| 8:54:22 12/3/2001] 10.0 2.0 8.0| 7633294.8 696828.0 45.556561 -122.720907 2184 86 1.4 6 2
62a 3| 8:55:00 12/3/2001 9.9 2.0 7.9] 7633297.2 696825.6 45.556554 -122.720897 2189 86 1.4 6 2
63a 1] 9:03:24 12/3/2001| 27.1 2.0 25.1( 7634123.4 696433.5 45.555542 -122.717631 2190 86 1.4 6 2
63a 2| 9:04:02 12/3/2001] 26.5 2.0 245 7634119.9 696430.5 45.555533 -122.717644 2194 86 1.4 6 2
63a 3| 9:04:38 12/3/2001| 25.4 2.0 23.4 7634120.1 696428.2 45.555527 -122.717643 2195 87 13 6 2
63b 1] 9:09:04 12/3/2001| 39.8 2.0 37.8| 7634380.1 696780.9 45.556513 -122.716666 2200 8.7 13 6 2
63b 2| 9:09:43 12/3/2001] 39.7 2.0 37.7| 7634376.0 696777.6 45.556504 -122.716682 2201 8.7 13 6 2
63b 3| 9:10:22 12/3/2001| 39.7 2.0 37.7| 7634373.8 696775.8 45.556499 -122.716690 2206 84 16 5 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
63c 1] 9:14:51 12/3/2001| 66.7 2.0 64.7 7634925.8 697465.7 45.558432 -122.714610 2207 87 13 7 2
63c 2| 9:15:32 12/3/2001] 67.1 2.0 65.1| 7634923.9 697461.7 45.558421 -122.714617 2212 84 16 6 2
63c 3| 9:16:16 12/3/2001| 66.9 2.0 64.9( 7634931.5 697460.1 45.558417 -122.714587 2213 84 16 6 2
63d 1] 9:20:10 12/3/2001| 25.9 2.0 23.9( 7635083.4 697667.0 45.558996 -122.714016 2218 87 13 7 2
63d 2| 9:20:53 12/3/2001] 27.0 2.0 25.0f 7635079.0 697660.8 45.558978 -122.714033 2219 88 1.2 8 2
63d 3| 9:21:37 12/3/2001| 27.4 2.0 25.4( 7635074.6 697659.5 45.558974 -122.714050 2224 88 1.2 8 2
64d 1] 9:26:09 12/3/2001 9.7 2.0 7.7] 7635561.4 697350.5 45.558164 -122.712117 2225 89 11 8 2
64d 2| 9:27:04 12/3/2001] 10.0 2.0 8.0] 7635560.7 697349.9 45.558162 -122.712120 2230 8.7 13 7 2
64d 3| 9:27:42 12/3/2001] 11.2 2.0 9.2| 7635562.9 697341.7 45.558140 -122.712110 2231 8.7 13 7 2
64c 1] 9:30:23 12/3/2001| 47.3 2.0 45.3| 7635488.4 697226.3 45.557818 -122.712389 2236 8.7 13 7 2
64c 2| 9:31:11 12/3/2001| 47.3 2.0 45.3| 7635494.3 697222.0 45.557806 -122.712365 2237 88 1.2 7 2
64c 3| 9:31:51 12/3/2001| 47.4 2.0 45.4( 7635494.5 697215.8 45.557790 -122.712364 2242 88 1.2 7 2
64b 1| 9:36:10 12/3/2001| 49.4 2.0 47.4 7635103.4 696674.4 45.556276 -122.713832 2243 88 1.2 7 2
64b 2| 9:37:00 12/3/2001| 49.4 2.0 47.4 7635096.3 696675.4 45.556278 -122.713860 2248 88 1.2 7 2
64b 3| 9:37:39 12/3/2001] 49.5 2.0 47.5( 7635091.1 696673.9 45.556273 -122.713880 2249 88 1.2 7 2
64a 1| 9:42:05 12/3/2001| 34.6 2.0 32.6| 7634691.8 696088.8 45.554639 -122.715376 2254 80 20 5 2
64a 2| 9:42:42 12/3/2001| 34.7 2.0 32.7| 7634692.8 696087.2 45.554635 -122.715372 2255 80 20 5 2
64a 3| 9:43:21 12/3/2001| 34.6 2.0 32.6( 7634692.4 696085.3 45.554630 -122.715373 2260 80 20 5 2
65a 1| 9:49:56 12/3/2001| 19.4 2.0 17.4] 7635215.7 695719.3 45.553666 -122.713292 2261 89 11 8 2
65a 2| 9:50:36 12/3/2001| 18.7 2.0 16.7| 7635218.4 695717.0 45.553659 -122.713281 2266 89 11 9 2
65a 3| 9:51:10 12/3/2001| 18.6 1.9 16.7| 7635218.2 695714.1 45.553652 -122.713281 2267 89 11 8 2
65b 1| 9:55:05 12/3/2001| 27.4 1.9 25.5( 7635358.9 695953.1 45.554317 -122.712758 2272 9.0 1.0 9 2
65b 2| 9:55:42 12/3/2001| 27.4 1.9 25.5( 7635358.5 695952.8 45.554317 -122.712760 2273 9.0 1.0 9 2
65b 3| 9:56:20 12/3/2001| 27.4 1.9 25.5( 7635359.6 695950.8 45.554311 -122.712755 2278 9.0 1.0 9 2
65¢ 1] 10:01:20 12/3/2001| 53.7 1.9 51.8( 7635747.1 696629.0 45.556200 -122.711315 2279 89 11 8 2
65¢ 2| 10:02:04 12/3/2001] 53.5 1.9 51.6( 7635739.6 696629.7 45.556201 -122.711344 2284 89 11 8 2
65¢ 3| 10:02:45 12/3/2001| 53.8 1.9 51.9( 7635748.3 696625.3 45.556189 -122.711310 2285 89 11 8 2
65d 1| 10:07:48 12/3/2001| 14.0 1.9 12.1] 7636008.6 697038.4 45.557342 -122.710338 2289 89 11 8 2
65d 2| 10:08:34 12/3/2001] 11.9 1.9 10.0] 7636004.3 697043.4 45.557355 -122.710356 2290 89 11 8 2
65d 3| 10:09:13 12/3/2001| 13.2 1.9 11.3] 7636006.2 697040.0 45.557346 -122.710348 2295 89 11 8 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone
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Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
66f 1] 10:13:19 12/3/2001 9.0 1.9 7.1 7636604.3 696780.4 45.556679 -122.707986 2296 89 11 8 2
66f 2| 10:13:55 12/3/2001 9.8 1.9 7.9] 7636609.3 696777.2 45.556670 -122.707966 2301 85 15 7 2
66f 3| 10:14:41 12/3/2001 9.8 1.9 7.9] 7636610.5 696775.6 45.556666 -122.707962 2302 85 15 7 2
66e 1] 10:19:14 12/3/2001| 23.4 1.9 21.5( 7636552.0 696706.2 45.556472 -122.708182 2307 89 11 8 2
66e 2| 10:19:55 12/3/2001| 25.4 1.9 23.5| 7636548.2 696701.5 45.556459 -122.708197 2308 85 15 7 2
66e 3| 10:20:33 12/3/2001| 26.3 1.9 24.4( 7636549.3 696697.5 45.556448 -122.708192 2313 85 15 7 2
66d 1] 10:24:21 12/3/2001| 46.3 1.9 44.4( 7636466.1 696561.2 45.556068 -122.708502 2314 89 11 8 2
66d 2| 10:24:58 12/3/2001| 46.3 1.9 44.4( 7636463.2 696563.4 45.556074 -122.708514 2319 89 11 8 2
66d 3| 10:25:35 12/3/2001| 46.8 1.9 449 7636457.2 696560.4 45.556065 -122.708537 2320 89 11 8 2
66¢ 1] 10:28:45 12/3/2001| 54.9 1.8 53.1| 7636169.4 696087.6 45.554747 -122.709609 2325 86 1.4 7 2
66¢ 2| 10:29:23 12/3/2001| 54.8 1.8 53.0f 7636164.2 696086.9 45.554745 -122.709630 2326 86 1.4 7 2
66¢ 3| 10:30:07 12/3/2001| 54.7 1.8 52.9( 7636163.5 696086.7 45.554744 -122.709633 2331 86 1.4 7 2
66b 1] 10:33:51 12/3/2001| 22.5 1.8 20.7| 7635896.7 695658.2 45.553549 -122.710628 2332 9.1 0.9 9 2
66b 2| 10:34:28 12/3/2001] 23.1 1.8 21.3( 7635895.1 695659.2 45.553552 -122.710634 2337 9.1 0.9 9 2
66b 3| 10:35:06 12/3/2001] 23.2 1.8 21.4( 7635896.6 695657.2 45.553546 -122.710628 2338 9.1 0.9 9 2
66a 1] 10:38:55 12/3/2001| 29.8 1.8 28.0( 7635789.8 695475.0 45.553039 -122.711025 2343 84 16 7 2
66a 2| 10:39:36  12/3/2001| 29.8 1.8 28.0f 7635788.5 695475.7 45.553041 -122.711031 2344 84 16 7 2
66a 3| 10:40:14 12/3/2001] 29.8 1.8 28.0f 7635785.6 695479.8 45.553052 -122.711042 2349 84 16 7 2
67a 1| 10:45:25 12/3/2001| 27.9 1.8 26.1| 7636367.0 695131.4 45.552140 -122.708736 2350 87 13 7 2
67a 2| 10:46:04 12/3/2001] 27.9 1.8 26.1| 7636368.8 695130.8 45.552139 -122.708729 2355 89 11 8 2
67a 3| 10:46:51 12/3/2001| 28.5 1.8 26.7| 7636368.5 695134.4 45552149 -122.708731 2356 89 11 8 2
67b 1] 10:49:28 12/3/2001| 21.7 1.8 19.9] 7636478.8 695290.2 45.552584 -122.708317 2361 9.1 0.9 9 2
67b 2| 10:50:12 12/3/2001] 21.5 1.8 19.7| 7636474.5 695293.1 45.552592 -122.708334 2362 9.1 0.9 9 2
67b 3| 10:50:49 12/3/2001| 21.6 1.8 19.8| 7636473.6 695293.6 45.552593 -122.708338 2366 9.1 0.9 9 2
67c 1| 10:59:53 12/3/2001| 44.4 1.7 42.7| 7636598.9 695511.0 45.553198 -122.707872 2377 9.1 0.9 9 2
67c 2| 11:00:34 12/3/2001| 44.8 1.7 43.1] 7636602.0 695511.0 45.553199 -122.707860 2378 9.1 0.9 9 2
67c 3| 11:01:16 12/3/2001| 44.5 1.7 42.8| 7636604.1 695507.8 45.553190 -122.707851 2383 9.1 0.9 9 2
67d 1] 11:07:11 12/3/2001| 82.4 1.7 80.7| 7636883.4 695972.0 45.554484 -122.706811 2384 9.1 0.9 9 2
67d 2| 11:07:59 12/3/2001] 82.5 1.7 80.8 7636878.4 695979.9 45.554505 -122.706831 2389 9.1 0.9 9 2
67d 3| 11:08:55 12/3/2001| 82.5 1.7 80.8| 7636871.1 695972.8 45.554485 -122.706859 2390 9.1 0.9 9 2
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Name No. Raw Tide MLLW No. SVs Stat
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67e 1] 11:14:10 12/3/2001| 20.8 1.7 19.1| 7637109.6 696347.0 45.555529 -122.705968 2395 9.1 0.9 9 2
67e 2| 11:14:56 12/3/2001] 20.2 1.7 18.5| 7637105.8 696347.7 45.555530 -122.705983 2396 9.1 0.9 9 2
67e 3| 11:15:40 12/3/2001] 19.9 1.7 18.2| 7637112.5 696348.0 45.555532 -122.705957 2401 9.1 0.9 9 2
68e 1] 11:19:47 12/3/2001| 11.0 1.7 9.3] 7637668.6 696036.2 45.554718 -122.703753 2402 9.1 0.9 9 2
68e 2| 11:20:31 12/3/2001] 11.6 1.7 9.9] 7637664.2 696036.3 45.554718 -122.703771 2407 9.1 0.9 9 2
68e 3| 11:21:13 12/3/2001| 15.7 1.7 14.0| 7637657.0 696030.7 45.554702 -122.703798 2408 9.1 0.9 9 2
68d 1| 11:24:55 12/3/2001| 46.5 1.7 448 7637581.6 695884.7 45.554297 -122.704077 2413 9.0 1.0 9 2
68d 2| 11:25:35 12/3/2001| 46.4 1.7 447 7637576.8 695887.5 45.554304 -122.704096 2414 9.0 1.0 9 2
68d 3| 11:26:15 12/3/2001| 46.9 1.6 453 7637573.0 695884.7 45.554296 -122.704110 2419 9.0 1.0 9 2
68c 1] 11:30:13 12/3/2001| 61.0 1.6 59.4( 7637291.4 695384.0 45.552902 -122.705156 2420 9.0 1.0 9 2
68c 2| 11:31:01 12/3/2001] 61.2 1.6 59.6( 7637287.1 695384.8 45.552904 -122.705173 2425 9.0 1.0 9 2
68c 3| 11:31:40 12/3/2001] 61.0 1.6 59.4( 7637281.4 695383.4 45.552900 -122.705195 2426 9.0 1.0 9 2
68b 1| 11:36:45 12/3/2001| 26.4 1.6 24.8( 7636982.5 694868.2 45.551465 -122.706307 2431 9.0 1.0 9 2
68b 2| 11:38:12 12/3/2001| 27.4 1.6 25.8( 7636980.2 694877.2 45.551489 -122.706316 2432 89 11 8 2
68b 3| 11:40:26 12/3/2001| 26.6 1.6 25.0( 7636972.4 694880.3 45.551497 -122.706347 2438 89 11 8 2
68a 1] 11:43:18 12/3/2001| 24.7 1.6 23.1| 7636930.4 694806.1 45.551291 -122.706503 2443 9.0 1.0 9 2
68a 2| 11:43:58 12/3/2001| 24.6 1.6 23.0f 7636929.9 694806.9 45.551293 -122.706505 2444 9.0 1.0 9 2
68a 3| 11:44:39 12/3/2001| 24.8 1.6 23.2( 7636936.2 694803.2 45.551283 -122.706480 2448 9.0 1.0 9 2
69a 1] 11:50:45 12/3/2001 9.9 1.6 8.3| 7637327.6 694183.9 45.549615 -122.704887 2449 89 11 8 2
69a 2| 11:51:32 12/3/2001| 10.7 1.6 9.1 7637333.3 694184.6 45.549617 -122.704865 2454 89 11 8 2
69a 3| 11:52:09 12/3/2001| 10.7 15 9.2| 7637334.8 694184.3 45.549616 -122.704859 2455 87 13 7 2
69b 1] 11:55:40 12/3/2001| 23.1 15 21.6( 7637424.9 694331.8 45.550027 -122.704523 2459 89 11 8 2
69b 2| 11:56:21 12/3/2001] 22.9 15 21.4( 7637426.0 694327.1 45.550014 -122.704518 2460 89 11 8 2
69b 3| 11:57:04 12/3/2001] 23.1 15 21.6( 7637426.5 694332.4 45.550029 -122.704517 2465 89 11 8 2
69c 1] 12:59:59 12/3/2001| 34.2 1.3 32.9( 7637570.9 694542.7 45.550616 -122.703976 2466 9.1 0.9 9 2
69c 2| 13:00:55 12/3/2001] 31.6 1.3 30.3| 7637561.6 694538.6 45.550605 -122.704012 2471 85 15 7 2
69c 3| 13:01:36 12/3/2001| 31.3 1.3 30.0f 7637554.5 694537.5 45.550601 -122.704039 2472 85 15 7 2
69d 1] 13:06:59 12/3/2001| 80.7 1.3 79.4( 7637991.9 695259.7 45.552614 -122.702409 2477 9.0 1.0 8 2
69d 2| 13:08:14 12/3/2001] 80.9 1.3 79.6( 7638001.5 695261.5 45.552619 -122.702372 2478 9.0 1.0 8 2
69d 3| 13:09:06 12/3/2001| 80.8 1.2 79.6| 7638003.3 695258.8 45.552612 -122.702365 2483 89 11 7 2
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Oregon State Plane - North Zone
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Name No. Raw Tide MLLW No. SVs Stat
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69e 1] 13:13:01 12/3/2001| 16.3 1.2 15.1| 7638252.1 695647.1 45.553695 -122.701435 2484 89 11 8 2
69e 2| 13:13:41 12/3/2001] 16.9 1.2 15.7] 7638255.3 695643.1 45.553684 -122.701422 2489 89 11 8 2
69e 3| 13:14:24 12/3/2001] 17.0 1.2 15.8| 7638252.8 695643.9 45.553686 -122.701432 2490 89 11 8 2
70d 1] 13:22:26 12/3/2001| 15.2 1.2 14.0| 7639668.0 694972.9 45.551952 -122.695838 2495 89 11 7 2
70d 2| 13:23:12 12/3/2001] 17.1 1.2 15.9] 7639663.6 694973.7 45.551954 -122.695855 2499 89 11 7 2
70d 3| 13:23:50 12/3/2001] 19.2 1.2 18.0| 7639661.3 694975.8 45.551960 -122.695864 2502 89 11 7 2
70c 1] 13:29:04 12/3/2001| 34.4 1.2 33.2 7639608.9 694894.7 45.551734 -122.696060 2503 89 11 8 2
70c 2| 13:29:57 12/3/2001] 34.5 1.2 33.3| 7639613.7 694893.5 45.551731 -122.696041 2506 89 11 8 2
70c 3| 13:30:47 12/3/2001] 34.5 1.2 33.3[ 7639622.1 694901.6 45.551754 -122.696010 2508 87 13 7 2
70b 1| 13:43:07 12/3/2001| 49.0 1.2 47.8| 7638901.3 694142.0 45.549617 -122.698742 2513 8.7 13 7 2
70b 2| 13:43:48 12/3/2001] 49.1 1.2 47.9( 7638897.7 694141.9 45.549617 -122.698756 2514 8.7 13 7 2
70b 3| 13:44:28 12/3/2001] 49.1 1.1 48.0 7638904.0 694140.1 45.549612 -122.698731 2519 87 13 7 2
70a 1] 13:56:20 12/3/2001| 45.7 1.1 44.6| 7638623.9 693834.5 45.548754 -122.699792 2531 87 13 7 2
70a 2| 13:57:02 12/3/2001| 45.6 1.1 445 7638626.1 693833.0 45.548749 -122.699783 2532 87 13 7 2
70a 3| 13:57:43 12/3/2001] 45.5 1.1 44.4( 7638626.8 693834.2 45.548753 -122.699780 2536 87 13 7 2
71a 1| 14:02:58 12/3/2001| 49.4 1.1 48.3| 7639670.7 693019.1 45.546596 -122.695620 2537 87 13 7 2
71a 2| 14:04:19 12/3/2001] 49.2 1.1 48.1| 7639672.0 693012.7 45.546578 -122.695615 2542 87 13 7 2
71a 3| 14:05:08 12/3/2001] 49.2 1.1 48.1| 7639666.1 693020.1 45.546598 -122.695638 2543 87 13 7 2
71b 1| 14:08:58 12/3/2001| 48.4 1.1 47.3| 7640283.3 693564.6 45.548137 -122.693288 2548 8.7 13 7 2
71b 2| 14:09:59 12/3/2001] 49.1 1.1 48.0 7640287.0 693580.5 45.548181 -122.693275 2549 8.7 13 7 2
71b 3| 14:10:58 12/3/2001| 49.0 1.1 47.9| 7640286.8 693576.4 45.548170 -122.693275 2554 8.7 13 7 2
71c 1| 14:16:02 12/3/2001| 13.8 1.1 12.7] 7640422.1 693696.2 45.548508 -122.692760 2555 84 16 6 2
71c 2| 14:19:01 12/3/2001] 13.8 1.1 12.7] 7640409.2 693714.1 45.548556 -122.692812 2560 8.7 13 7 2
71c 3| 14:19:52 12/3/2001] 13.8 1.1 12.7] 7640404.8 693702.5 45.548524 -122.692828 2561 87 13 7 2
72c 1| 14:28:39 12/3/2001| 24.7 1.1 23.6( 7641127.8 692578.6 45.545497 -122.689888 2564 87 13 7 2
72c 2| 14:33:39 12/3/2001| 24.8 11 23.7| 7641133.1 692579.4 45.545499 -122.689868 2572 85 15 6 2
72c 3| 14:34:37 12/3/2001| 25.4 11 243 7641130.9 692576.9 45.545492 -122.689876 2573 85 15 6 2
72b 1| 14:40:40 12/3/2001| 61.3 11 60.2( 7640747.7 692256.4 45.544585 -122.691337 2578 85 15 6 2
72b 2| 14:41:24 12/3/2001| 61.4 1.0 60.4| 7640750.3 692254.8 45.544581 -122.691327 2579 85 15 6 2
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Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
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72b 3| 14:42:10 12/3/2001| 61.7 1.0 60.7( 7640748.0 692248.6 45.544564 -122.691335 2584 85 15 6 2
72a 1| 14:47:33 12/3/2001| 41.3 1.0 40.3| 7640268.6 692033.0 45.543937 -122.693183 2585 88 1.2 7 2
72a 2| 14:48:17 12/3/2001] 42.2 1.0 41.2( 7640266.4 692041.7 45.543961 -122.693193 2590 88 1.2 7 2
72a 3| 14:49:00 12/3/2001| 41.6 1.0 40.6| 7640265.1 692047.7 45.543977 -122.693198 2591 88 1.2 7 2
73a 1| 14:56:56 12/3/2001| 17.5 1.0 16.5| 7641130.5 690788.8 45.540590 -122.689688 2596 88 1.2 7 2
73a 2| 14:57:40 12/3/2001] 17.3 1.0 16.3| 7641130.7 690785.7 45.540581 -122.689687 2597 88 1.2 7 2
73a 3| 14:58:21 12/3/2001] 16.5 1.0 15.5| 7641127.6 690778.6 45.540562 -122.689699 2601 88 1.2 7 2
73b 1] 15:03:08 12/3/2001| 35.0 1.0 34.0f 7641219.4 690863.8 45.540802 -122.689349 2602 89 11 7 2
73b 2| 15:03:54 12/3/2001] 34.3 1.0 33.3| 7641217.8 690870.2 45.540820 -122.689356 2607 89 11 7 2
73b 3| 15:04:37 12/3/2001| 34.4 1.0 33.4 7641216.7 690865.6 45.540807 -122.689360 2608 89 11 7 2
73c 1] 15:09:14 12/3/2001| 52.2 1.0 51.2( 7641744.0 691382.2 45.542263 -122.687358 2613 9.1 0.9 8 2
73c 2| 15:09:59 12/3/2001] 52.2 1.0 51.2( 7641744.8 691383.8 45.542267 -122.687355 2614 9.1 0.9 8 2
73c 3| 15:10:49 12/3/2001] 52.2 1.0 51.2( 7641739.7 691383.9 45.542267 -122.687374 2619 9.1 0.9 8 2
73d 1] 15:14:30 12/3/2001| 20.9 0.9 20.0( 7641940.4 691549.2 45.542735 -122.686609 2620 88 1.2 7 2
73d 2| 15:15:12 12/3/2001] 21.1 0.9 20.2( 76419425 691544.5 45.542722 -122.686600 2624 88 1.2 7 2
73d 3| 15:15:51 12/3/2001] 21.2 0.9 20.3( 7641941.3 691544.1 45.542721 -122.686605 2625 88 1.2 7 2
74d 1] 15:21:37 12/3/2001| 15.6 0.9 14.7] 7642762.6 690500.5 45.539921 -122.683290 2630 9.0 1.0 7 2
74d 2| 15:22:23 12/3/2001] 19.2 0.9 18.3| 7642758.5 690494.7 45.539905 -122.683306 2631 9.0 1.0 7 2
74d 3| 15:23:23 12/3/2001] 24.9 0.9 24.0( 7642756.6 690487.0 45.539883 -122.683312 2639 9.1 0.9 8 2
74c 1| 15:28:46 12/3/2001| 48.4 0.9 47.5( 7642661.1 690423.9 45.539703 -122.683678 2645 9.0 1.0 7 2
74c 2| 15:29:42 12/3/2001] 49.0 0.9 48.1| 7642661.5 690416.9 45.539684 -122.683676 2646 9.1 0.9 8 2
74c 3| 15:30:32 12/3/2001] 49.1 0.9 48.2| 7642668.2 690416.4 45.539683 -122.683650 2651 9.0 1.0 7 2
74b 1] 15:34:22 12/3/2001| 59.1 0.9 58.2( 7642317.8 690102.8 45.538797 -122.684984 2652 9.1 0.9 8 2
74b 2| 15:35:05 12/3/2001] 59.0 0.9 58.1 7642312.5 690106.1 45.538806 -122.685005 2657 9.1 0.9 8 2
74b 3| 15:35:57 12/3/2001] 59.3 0.9 58.4( 7642309.2 690111.0 45.538819 -122.685018 2658 9.1 0.9 8 2
74a 1] 15:39:22 12/3/2001| 31.5 0.9 30.6( 7642103.8 689890.5 45.538199 -122.685796 2663 85 15 5 2
74a 2| 15:41:03 12/3/2001] 30.9 0.9 30.0f 7642098.5 689891.7 45.538202 -122.685817 2669 89 11 8 2
74a 3| 15:42:43 12/3/2001] 30.8 0.9 29.9( 7642102.5 689888.8 45.538195 -122.685801 2675 9.1 0.9 8 2
75a 1| 15:49:33 12/3/2001| 14.7 0.9 13.8| 7642983.9 688958.7 45.535710 -122.682264 2676 86 1.4 6 2
75a 2| 15:51:00 12/3/2001| 15.2 0.9 14.3| 7642986.5 688957.7 45.535708 -122.682254 2684 86 1.4 6 2
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75a 3| 15:57:00 12/3/2001| 14.2 0.9 13.3| 7642986.6 688954.6 45.535699 -122.682254 2696 88 1.2 7 2
75b 1| 16:29:13 12/3/2001| 33.4 0.9 32.5( 7643069.1 689029.3 45.535910 -122.681939 2696 87 13 7 2
75b 2| 16:29:55 12/3/2001| 34.3 0.9 33.4 7643066.7 689036.6 45.535930 -122.681950 2701 87 13 7 2
75b 3| 16:30:41 12/3/2001| 34.2 0.9 33.3| 7643062.4 689037.0 45.535930 -122.681966 2702 88 1.2 7 2
75¢ 1] 16:38:25 12/3/2001| 53.1 1.0 52.1| 7643405.8 689367.5 45.536862 -122.680661 2707 87 13 6 2
75¢ 2| 16:39:13 12/3/2001] 53.0 1.0 52.0( 7643410.2 689363.1 45.536850 -122.680644 2708 8.7 13 6 2
75¢ 3| 16:40:11 12/3/2001| 53.6 1.0 52.6( 7643393.4 689363.0 45.536849 -122.680709 2713 87 13 6 2
75d 1| 16:47:55 12/3/2001| 45.7 1.0 44.7| 7643708.6 689620.1 45.537577 -122.679507 2719 8.7 13 6 2
75d 2| 16:48:38 12/3/2001| 46.4 1.0 45.4 7643705.9 689620.0 45.537576 -122.679517 2720 8.7 13 6 2
75d 3| 16:49:25 12/3/2001| 46.9 1.0 45.9( 7643700.5 689622.0 45.537582 -122.679539 2725 8.7 13 6 2
75e 1] 16:57:05 12/3/2001| 25.1 1.1 24.0( 7643771.7 689670.0 45.537719 -122.679266 2734 86 1.4 5 2
75e 2| 16:57:54 12/3/2001] 25.1 1.1 24.0( 7643772.3 689668.1 45.537713 -122.679264 2735 86 1.4 5 2
75e 3| 16:58:42 12/3/2001| 26.0 1.1 24.9( 7643768.0 689665.6 45.537706 -122.679280 2740 86 1.4 5 2
76a 1] 17:07:28 12/3/2001| 20.5 1.2 19.3| 7643960.5 688085.1 45.533387 -122.678363 2741 86 1.4 6 2
76a 2| 17:08:16 12/3/2001] 19.6 1.2 18.4] 7643955.2 688083.2 45.533381 -122.678383 2746 86 1.4 6 2
76a 3| 17:08:58 12/3/2001| 18.3 1.2 17.1] 7643954.9 688079.0 45.533370 -122.678384 2747 86 1.4 6 2
76b 1| 8:35:21 12/4/2001| 65.1 1.9 63.2| 7644630.8 688651.6 45.534990 -122.675807 2755 85 15 6 2
76b 2| 8:36:03 12/4/2001] 66.2 1.9 64.3| 7644630.0 688643.0 45.534966 -122.675810 2756 85 15 6 2
76b 3| 8:36:46 12/4/2001] 66.1 1.9 64.2( 7644628.7 688640.7 45.534960 -122.675814 2761 85 15 6 2
76¢ 1| 8:43:58 12/4/2001| 29.4 1.9 27.5( 7644849.1 688535.6 45.534688 -122.674944 2767 82 1.8 4 2
76¢ 2| 8:45:15 12/4/2001] 31.4 1.9 29.5( 7644847.4 688535.6 45.534688 -122.674950 2773 82 1.8 4 2
76¢ 3| 8:46:21 12/4/2001] 32.0 2.0 30.0f 7644853.4 688534.2 45.534684 -122.674927 2782 82 1.8 4 2
77d 1| 8:54:40 12/4/2001| 32.6 2.0 30.6( 7645412.7 687567.2 45.532075 -122.672643 2783 84 16 5 2
77d 2| 8:55:22 12/4/2001] 31.4 2.0 29.4( 7645415.7 687564.7 45.532068 -122.672631 2787 88 1.2 6 2
77d 3| 8:59:19 12/4/2001] 33.8 2.0 31.8( 7645399.7 687574.4 45.532093 -122.672695 2796 88 1.2 6 2
77c 1] 9:04:17 12/4/2001| 55.2 2.0 53.2| 7645134.8 687377.5 45.531534 -122.673707 2797 88 1.2 6 2
77c 2| 9:05:09 12/4/2001] 54.9 2.0 52.9( 7645127.6 687385.1 45.531554 -122.673736 2802 88 1.2 6 2
77c 3| 9:05:55 12/4/2001] 54.9 2.0 52.9( 7645117.2 687379.4 45.531538 -122.673776 2803 88 1.2 6 2
77b 1| 9:10:38 12/4/2001| 53.3 2.0 51.3| 7644886.7 687194.3 45.531013 -122.674656 2808 88 1.2 6 2
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77b 2| 9:11:19 12/4/2001] 52.9 2.0 50.9( 7644887.9 687198.1 45.531024 -122.674652 2809 84 16 5 2
77b 3| 9:12:01 12/4/2001] 53.1 2.0 51.1| 7644888.9 687193.6 45.531011 -122.674647 2814 84 16 5 2
77a 1| 9:16:44 12/4/2001| 42.3 2.0 40.3| 7644848.0 687154.9 45.530903 -122.674803 2815 84 16 6 2
77a 2| 9:17:27 12/4/2001] 43.2 2.0 41.2| 7644852.5 687153.2 45.530898 -122.674785 2820 84 16 6 2
77a 3| 9:18:09 12/4/2001| 43.4 2.0 41.4| 7644850.8 687156.4 45.530907 -122.674792 2821 84 16 6 2
78a 1] 9:28:50 12/4/2001| 16.2 2.0 14.2| 7645662.8 686071.9 45.527993 -122.671511 2826 88 1.2 7 2
78a 2| 9:29:32 12/4/2001] 16.9 2.0 14.9] 7645659.6 686075.0 45.528002 -122.671524 2827 88 1.2 7 2
78a 3| 9:30:12 12/4/2001] 16.9 2.0 14.9] 7645658.6 686073.2 45.527996 -122.671527 2832 88 1.2 7 2
78b 1| 9:40:34 12/4/2001| 56.0 2.0 54.0 7645812.1 686188.5 45.528324 -122.670941 2833 89 11 9 2
78b 2| 9:41:25 12/4/2001] 56.0 2.0 54.0 7645812.3 686182.5 45.528308 -122.670939 2838 89 11 8 2
78b 3| 9:42:12 12/4/2001] 56.1 2.0 54.1( 7645815.5 686172.0 45.528279 -122.670926 2839 89 11 9 2
78c 1| 9:147:10 12/4/2001| 71.7 2.0 69.7| 7645938.6 686274.9 45.528570 -122.670456 2844 89 11 9 2
78c 2| 9:47:56 12/4/2001] 71.6 2.0 69.6( 7645930.9 686277.4 45.528576 -122.670486 2845 89 11 9 2
78c 3| 9:48:51 12/4/2001| 70.7 2.0 68.7| 7645922.8 686278.3 45.528578 -122.670518 2850 89 11 9 2
78d 1] 9:53:57 12/4/2001| 63.6 2.0 61.6( 7646158.3 686429.4 45.529010 -122.669615 2851 76 24 7 2
78d 2| 9:55:48 12/4/2001] 51.4 2.0 49.4( 7646173.2 686428.7 45.529009 -122.669557 2856 74 26 6 2
78d 3| 9:56:32 12/4/2001] 51.2 2.0 49.2( 7646172.9 686431.0 45.529015 -122.669559 2857 74 26 6 2
79c 1] 10:28:32 12/4/2001| 37.0 2.0 35.0( 7647005.6 685377.0 45.526187 -122.666200 2870 86 1.4 7 2
79c 2| 10:29:15 12/4/2001] 36.2 2.0 34.2( 7647004.8 685371.2 45.526171 -122.666203 2875 89 11 8 2
79c 3| 10:30:03 12/4/2001| 37.3 2.0 35.3| 7647001.3 685372.8 45.526175 -122.666216 2876 9.1 0.9 9 2
79d 1] 10:34:01 12/4/2001| 19.9 2.0 17.9] 7647060.6 685405.0 45.526268 -122.665989 2881 9.1 0.9 9 2
79d 2| 10:34:58 12/4/2001] 20.3 2.0 18.3| 7647060.6 685395.9 45.526243 -122.665988 2882 9.1 0.9 9 2
79d 3| 10:36:07 12/4/2001] 21.3 2.0 19.3| 7647058.8 685389.2 45.526224 -122.665994 2887 9.1 0.9 9 2
79b 1] 10:50:39 12/4/2001| 47.7 1.9 45.8| 7646320.2 685041.5 45.525217 -122.668839 2896 9.1 0.9 9 2
79b 2| 10:51:46 12/4/2001| 45.7 1.9 43.8| 7646316.7 685045.8 45.525228 -122.668853 2897 9.1 0.9 9 2
79b 3| 10:52:45 12/4/2001| 46.5 1.9 44.6| 7646318.1 685046.4 45.525230 -122.668847 2902 88 1.2 8 2
79a 1] 10:57:04 12/4/2001| 36.6 1.9 34.7| 7646158.0 684955.2 45.524968 -122.669462 2903 9.1 0.9 9 2
79a 2| 10:57:50 12/4/2001] 37.0 1.9 35.1( 7646161.3 684959.1 45.524979 -122.669450 2908 9.1 0.9 9 2
79a 3| 10:58:56 12/4/2001| 36.3 1.9 34.4( 7646157.0 684957.0 45.524973 -122.669466 2909 9.1 0.9 9 2
80a 1] 11:05:32 12/4/2001| 37.9 1.9 36.0f 7646174.6 683859.3 45.521965 -122.669283 2914 9.1 0.9 9 2
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80a 2| 11:06:18 12/4/2001] 37.9 1.9 36.0( 7646174.1 683859.5 45.521965 -122.669285 2915 9.1 0.9 9 2
80a 3| 11:07:08 12/4/2001] 37.2 1.9 35.3| 7646176.9 683863.1 45.521975 -122.669274 2920 9.1 0.9 9 2
80b 1] 11:12:10 12/4/2001| 39.4 1.9 37.5| 7646241.0 683868.5 45.521995 -122.669025 2921 9.1 0.9 9 2
80b 2| 11:12:59 12/4/2001] 39.4 1.9 37.5| 7646238.8 683875.1 45.522013 -122.669034 2926 9.1 0.9 9 2
80b 3| 11:13:50 12/4/2001] 38.9 1.9 37.0f 7646238.3 683880.4 45.522027 -122.669036 2927 9.1 0.9 9 2
80c 1] 11:19:41 12/4/2001| 55.2 1.8 53.4( 7646712.7 683816.5 45.521887 -122.667179 2932 9.0 1.0 9 2
80c 2| 11:20:21 12/4/2001] 54.5 1.8 52.7 7646703.6 683818.4 45.521891 -122.667215 2933 9.0 1.0 9 2
80c 3| 11:21:26  12/4/2001| 54.3 1.8 52.5( 7646701.3 683817.0 45.521888 -122.667224 2938 9.0 1.0 9 2
80d 1| 11:24:46 12/4/2001| 31.4 1.8 29.6( 7646911.5 683778.2 45.521797 -122.666400 2939 9.0 1.0 9 2
80d 2| 11:25:26  12/4/2001] 29.6 1.8 27.8| 7646910.7 683766.7 45.521765 -122.666402 2944 88 1.2 8 2
80d 3| 11:26:13 12/4/2001] 29.8 1.8 28.0( 7646907.7 683765.2 45.521761 -122.666414 2945 88 1.2 8 2
81d 1] 11:35:09 12/4/2001| 29.5 1.8 27.7| 7646571.3 682477.6 45.518206 -122.667591 2950 9.0 1.0 9 2
81d 2| 11:35:48 12/4/2001] 29.9 1.8 28.1| 7646569.5 682477.1 45.518204 -122.667598 2951 87 13 7 2
81d 3| 11:36:31 12/4/2001| 30.6 1.8 28.8| 7646571.2 682485.8 45.518228 -122.667592 2956 88 1.2 8 2
8lc 1| 11:40:46 12/4/2001| 41.2 1.8 39.4 7646481.4 682508.7 45.518284 -122.667945 2962 89 11 8 2
8lc 2| 11:41:41 12/4/2001] 40.9 1.8 39.1| 7646475.1 682498.7 45.518257 -122.667968 2963 8.7 13 7 2
8lc 3| 11:42:26  12/4/2001] 41.2 1.8 39.4 7646478.3 682510.5 45.518289 -122.667957 2968 8.7 13 7 2
81b 1| 11:47:08 12/4/2001| 40.6 1.8 38.8| 7645800.6 682693.6 45.518741 -122.670619 2969 87 13 7 2
81b 2| 11:47:54 12/4/2001] 41.5 1.8 39.7 7645806.9 682700.3 45.518760 -122.670595 2974 87 13 7 2
81b 3| 11:48:37 12/4/2001] 41.9 1.7 40.2| 7645807.1 682696.6 45.518750 -122.670594 2975 87 13 7 2
8la 1] 11:52:18 12/4/2001| 38.0 1.7 36.3| 7645765.1 682709.6 45.518782 -122.670759 2980 87 13 7 2
8la 2| 11:53:02 12/4/2001| 37.7 1.7 36.0( 7645767.6 682713.1 45.518792 -122.670750 2981 89 11 8 2
8la 3| 11:53:45 12/4/2001| 37.6 1.7 35.9( 7645766.8 682705.1 45.518770 -122.670752 2986 89 11 8 2
82d 1] 12:09:21 12/4/2001 8.3 1.7 6.6] 7646298.0 681213.2 45.514719 -122.668524 2987 87 13 7 2
82d 2| 12:10:02 12/4/2001] 10.1 1.7 8.4 7646300.6 681215.1 45.514725 -122.668514 2992 87 13 7 2
82d 3| 12:10:43 12/4/2001 9.3 1.7 7.6] 7646298.9 681210.9 45.514713 -122.668521 2993 87 13 7 2
82c 1| 12:15:26 12/4/2001| 30.9 1.7 29.2( 7646254.9 681236.3 45.514779 -122.668695 2998 8.7 13 7 2
82c 2| 12:16:08 12/4/2001| 30.7 1.6 29.1( 7646257.3 681236.3 45.514779 -122.668686 2999 8.7 13 7 2
82c 3| 12:16:48 12/4/2001] 29.3 1.6 27.7| 7646259.6 681238.4 45.514785 -122.668677 3004 8.7 13 7 2
82b 1| 12:22:00 12/4/2001| 40.5 1.6 38.9| 7645642.6 681400.1 45.515183 -122.671100 3005 8.7 13 7 2
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Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
82b 2| 12:23:11 12/4/2001] 41.6 1.6 40.0 7645630.3 681404.0 45.515193 -122.671148 3009 87 13 7 2
82b 3| 12:23:55 12/4/2001] 41.5 1.6 39.9( 7645634.7 681409.7 45.515209 -122.671132 3010 87 13 7 2
82a 1| 12:26:55 12/4/2001| 40.9 1.6 39.3| 7645304.2 681479.9 45.515377 -122.672428 3014 87 13 7 2
82a 2| 12:27:40 12/4/2001] 40.2 1.6 38.6( 7645302.2 681485.1 45.515391 -122.672436 3015 87 13 7 2
82a 3| 12:28:32  12/4/2001] 39.8 1.6 38.2 7645301.1 681491.0 45.515407 -122.672441 3019 87 13 7 2
83g 1] 13:38:12 12/4/2001| 13.8 1.3 12.5| 7646353.3 680180.1 45.511891 -122.668201 3020 84 16 6 2
83g 2| 13:38:53 12/4/2001] 15.3 1.3 14.0] 7646351.0 680183.1 45.511899 -122.668210 3026 84 16 6 2
83g 3| 13:39:35 12/4/2001] 17.8 1.3 16.5| 7646345.9 680185.1 45.511904 -122.668230 3027 84 16 6 2
83f 1| 13:44:00 12/4/2001| 23.5 1.3 22.2( 7646299.9 680163.7 45.511842 -122.668407 3031 84 16 6 2
83f 2| 13:44:41 12/4/2001] 23.3 1.3 22.0( 7646293.6 680169.0 45.511856 -122.668432 3032 84 16 6 2
83f 3| 13:45:33 12/4/2001| 23.4 1.3 22.1| 7646295.3 680169.8 45.511858 -122.668426 3037 84 16 6 2
83d 1| 13:51:48 12/4/2001| 31.4 1.3 30.1f 7645366.4 679846.2 45.510902 -122.672014 3037 87 13 7 2
83d 2| 13:52:24 12/4/2001] 31.3 1.3 30.0f 7645364.1 679849.2 45.510910 -122.672023 3043 87 13 7 2
83d 3| 13:53:05 12/4/2001] 31.1 1.3 29.8( 7645361.6 679849.9 45.510912 -122.672033 3044 87 13 7 2
83c 1| 13:59:46 12/4/2001| 15.4 1.3 14.1] 7645316.0 679383.8 45.509631 -122.672162 3049 87 13 7 2
83c 2| 14:00:35 12/4/2001] 14.6 1.3 13.3| 7645316.0 679388.8 45.509645 -122.672162 3050 87 13 7 2
83c 3| 14:01:11 12/4/2001] 14.3 1.3 13.0| 7645311.1 679391.9 45.509653 -122.672182 3055 87 13 7 2
83b 1| 14:07:33 12/4/2001| 14.7 1.3 13.4] 76451919 679598.7 45.510211 -122.672668 3056 87 13 7 2
83b 2| 14:08:13 12/4/2001| 14.7 1.2 13.5| 7645190.1 679601.2 45.510218 -122.672676 3061 8.7 13 7 2
83b 3| 14:08:54 12/4/2001| 14.6 1.2 13.4] 7645189.4 679603.1 45.510223 -122.672679 3062 8.7 13 7 2
83a 1| 14:16:57 12/4/2001| 11.2 1.2 10.0| 7645065.3 679881.1 45.510976 -122.673192 3067 85 15 6 2
83a 2| 14:17:36  12/4/2001] 11.2 1.2 10.0| 7645065.3 679881.4 45.510977 -122.673192 3068 85 15 6 2
83a 3| 14:18:35 12/4/2001] 11.2 1.2 10.0| 7645061.8 679880.8 45.510975 -122.673205 3073 85 15 6 2
84a 1| 14:29:47 12/4/2001| 11.7 1.2 10.5| 7645534.8 678536.8 45.507325 -122.671220 3074 85 15 6 2
84a 2| 14:30:24 12/4/2001] 11.5 1.2 10.3| 7645528.7 678553.3 45.507370 -122.671246 3079 85 15 6 2
84a 3| 14:31:03 12/4/2001] 11.6 1.2 10.4| 7645537.6 678532.8 45.507314 -122.671209 3080 85 15 6 2
84b 1| 14:37:41 12/4/2001| 17.5 1.2 16.3| 7645740.8 678646.4 45.507641 -122.670428 3085 71 29 5 2
84b 2| 14:38:30 12/4/2001] 17.5 1.2 16.3| 7645736.5 678667.0 45.507697 -122.670447 3086 70 3.0 5 2
84b 3| 14:39:21 12/4/2001| 16.8 1.2 15.6] 7645729.0 678661.7 45.507682 -122.670476 3090 75 25 6 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
84c 1| 14:44:55 12/4/2001| 45.4 11 443 7646304.2 678785.1 45.508063 -122.668246 3091 6.7 3.3 5 2
84c 2| 14:45:38 12/4/2001| 45.7 11 44.6| 7646305.5 678789.8 45.508075 -122.668241 3096 6.7 3.3 5 2
84c 3| 14:46:42 12/4/2001| 46.5 11 45.4( 7646321.0 678809.2 45.508130 -122.668183 3097 6.7 3.3 5 2
84d 1| 14:52:32 12/4/2001| 19.3 11 18.2| 7646622.8 678884.5 45.508358 -122.667014 3101 82 1.8 5 2
84d 2| 14:53:13 12/4/2001] 20.3 11 19.2| 7646618.5 678878.8 45.508342 -122.667030 3102 82 1.8 5 2
84d 3| 14:54:52 12/4/2001] 23.1 11 22.0f 7646610.4 678882.6 45.508352 -122.667062 3110 86 1.4 6 2
85d 1] 15:05:22 12/4/2001| 19.7 1.1 18.6| 7647184.8 677714.6 45.505192 -122.664700 3111 88 1.2 7 2
85d 2| 15:06:44 12/4/2001] 22.6 1.1 21.5( 7647178.5 677703.4 45.505161 -122.664724 3119 89 11 7 2
85d 3| 15:07:30 12/4/2001| 21.7 1.1 20.6( 7647178.5 677702.4 45.505158 -122.664724 3120 89 11 7 2
85¢ 1| 15:13:13 12/4/2001| 42.7 1.1 41.6| 7647074.7 677678.9 45.505086 -122.665126 3125 9.1 0.9 8 2
85¢ 2| 15:14:01 12/4/2001] 42.1 1.1 41.0 7647080.7 677681.1 45.505093 -122.665103 3126 9.1 0.9 8 2
85¢ 3| 15:14:45 12/4/2001] 42.5 1.1 41.4( 7647076.2 677680.8 45.505092 -122.665120 3131 9.1 0.9 8 2
85b 1] 15:19:52 12/4/2001| 44.5 1.1 43.4| 7646591.1 677511.9 45.504593 -122.666994 3132 9.1 0.9 8 2
85b 2| 15:20:32 12/4/2001| 45.3 1.1 442 7646576.2 677526.5 45.504632 -122.667054 3137 9.1 0.9 8 2
85b 3| 15:21:43 12/4/2001| 44.7 1.1 43.6| 7646572.7 677521.4 45.504618 -122.667067 3138 9.1 0.9 8 2
85a 1| 15:26:24 12/4/2001| 16.4 1.0 15.4] 7646059.5 677329.2 45.504053 -122.669047 3142 89 11 7 2
85a 2| 15:27:05 12/4/2001] 16.6 1.0 15.6] 7646059.0 677329.6 45.504054 -122.669050 3143 89 11 7 2
85a 3| 15:27:49 12/4/2001| 16.7 1.0 15.7| 7646063.6 677322.2 45.504034 -122.669031 3147 89 11 7 2
86a 1| 15:41:23 12/4/2001| 26.0 1.0 25.0( 7646478.2 676127.6 45.500789 -122.667289 3159 88 1.2 6 2
86a 2| 15:42:00 12/4/2001] 21.8 1.0 20.8( 7646474.5 676120.6 45.500770 -122.667303 3160 88 1.2 6 2
86a 3| 15:43:10 12/4/2001] 21.1 1.0 20.1| 7646472.5 676121.4 45.500772 -122.667311 3169 80 20 5 2
86b 1| 15:47:02 12/4/2001| 36.2 1.0 35.2( 7646599.6 676102.4 45.500729 -122.666813 3170 86 1.4 6 2
86b 2| 15:47:47 12/4/2001] 36.7 1.0 35.7| 7646592.0 676095.4 45.500709 -122.666842 3175 86 1.4 6 2
86b 3| 15:48:53 12/4/2001] 36.9 1.0 35.9( 7646592.4 676086.1 45.500684 -122.666840 3176 86 1.4 6 2
86d 1] 15:55:33 12/4/2001 8.6 1.0 7.6] 7647861.1 676217.6 45.501137 -122.661907 3181 83 1.7 5 2
86d 2| 15:56:12 12/4/2001 8.7 1.0 7.7| 76478547 676208.0 45.501111 -122.661931 3182 83 1.7 5 2
86d 3| 15:57:09 12/4/2001 8.2 1.0 7.2 7647845.2 676197.0 45.501080 -122.661967 3187 82 1.8 5 2
86¢ 1] 16:01:03 12/4/2001| 23.1 1.0 22.1| 7647689.9 676200.6 45.501078 -122.662573 3188 86 1.4 7 2
86¢ 2| 16:01:42 12/4/2001] 23.1 1.0 22.1( 7647689.7 676205.5 45.501092 -122.662574 3193 86 1.4 7 2
86¢ 3| 16:02:26 12/4/2001] 23.0 1.0 22.0f 7647687.0 676216.4 45.501122 -122.662586 3194 86 1.4 7 2
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Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
87e 1] 16:09:58 12/4/2001 5.4 1.0 4.4] 7648151.8 674661.1 45.496891 -122.660611 3199 87 13 7 2
87e 2| 16:10:35 12/4/2001 5.6 1.0 4.6] 7648152.2 674655.7 45.496877 -122.660609 3200 87 13 7 2
87e 3| 16:11:15 12/4/2001 5.6 1.0 4.6] 7648152.3 674655.8 45.496877 -122.660609 3205 87 13 7 2
87d 1| 16:16:40 12/4/2001| 15.8 1.0 14.8| 7647619.3 674777.7 45.497172 -122.662700 3206 86 1.4 6 2
87d 2| 16:17:20 12/4/2001] 15.8 1.0 14.8| 7647622.3 674778.8 45.497175 -122.662688 3211 86 1.4 6 2
87d 3| 16:18:03 12/4/2001| 15.8 1.0 14.8| 7647619.2 674777.2 45.497170 -122.662700 3212 86 1.4 6 2
87c 1] 16:21:06 12/4/2001 6.8 1.0 5.8 7647516.9 674795.7 45.497214 -122.663101 3217 86 1.4 6 2
87c 2| 16:21:43 12/4/2001 6.7 1.0 5.7| 7647518.5 674787.8 45.497192 -122.663094 3218 8.7 13 6 2
87c 3| 16:22:22  12/4/2001 5.5 1.0 4.5 7647517.5 674792.0 45.497204 -122.663098 3224 8.7 13 6 2
87b 1| 16:32:42 12/4/2001| 18.6 0.9 17.7| 7646970.6 674929.1 45.497539 -122.665244 3225 8.1 1.9 5 2
87b 2| 16:33:33 12/4/2001| 20.6 0.9 19.7| 7646967.5 674937.9 45.497563 -122.665257 3230 8.1 1.9 5 2
87b 3| 16:35:43 12/4/2001] 21.9 0.9 21.0( 7646962.9 674938.1 45.497563 -122.665275 3236 82 1.8 5 2
87a 1| 16:40:49 12/4/2001| 15.9 0.9 15.0| 7646413.8 675032.8 45.497783 -122.667426 3237 87 13 6 2
87a 2| 16:41:34 12/4/2001] 17.0 0.9 16.1| 7646414.1 675025.0 45.497761 -122.667424 3242 87 13 6 2
87a 3| 16:42:18 12/4/2001| 18.4 0.9 17.5| 76464159 675023.3 45.497757 -122.667417 3243 8.7 13 6 2
88a 1| 16:48:28 12/4/2001| 26.7 0.9 25.8( 7646175.9 673749.9 45.494248 -122.668219 3248 8.7 13 6 2
88a 2| 16:49:09 12/4/2001| 26.7 0.9 25.8( 7646173.5 673747.2 45.494240 -122.668228 3249 8.7 13 6 2
88a 3| 16:49:53 12/4/2001] 26.0 0.9 25.1( 7646176.5 673754.7 45.494261 -122.668217 3254 87 13 6 2
88b 1| 16:56:39 12/4/2001| 52.3 0.9 51.4( 7646639.2 673586.7 45.493835 -122.666396 3255 86 1.4 5 2
88b 2| 16:57:19 12/4/2001] 50.3 0.9 49.4( 7646640.6 673601.1 45.493874 -122.666392 3260 86 1.4 5 2
88b 3| 16:58:00 12/4/2001] 52.6 0.9 51.7 7646633.4 673603.0 45.493879 -122.666420 3261 86 1.4 5 2
88c 1] 17:05:11 12/4/2001| 17.6 0.9 16.7| 7646734.6 673579.0 45.493820 -122.666023 3266 86 1.4 5 2
88c 2| 17:06:04 12/4/2001] 19.2 0.9 18.3| 7646723.5 673568.5 45.493791 -122.666066 3267 86 1.4 5 2
88c 3| 17:06:58 12/4/2001] 19.5 0.9 18.6] 7646721.8 673564.4 45.493780 -122.666072 3272 86 1.4 5 2
16e 1] 8:18:56 12/5/2001| 40.1 1.2 38.9( 7616782.7 720739.8 45.620853 -122.787988 3279 87 13 7 2
16e 2| 8:19:42 12/5/2001] 40.4 1.2 39.2( 7616783.1 720736.6 45.620844 -122.787986 3280 87 13 7 2
16e 3| 8:21:21 12/5/2001] 40.2 1.2 39.0f 7616781.7 720735.0 45.620839 -122.787991 3286 87 13 7 2
16d 1| 8:27:07 12/5/2001| 51.3 1.3 50.0f 7616465.6 720671.0 45.620639 -122.789219 3287 88 1.2 7 2
16d 2| 8:27:48 12/5/2001] 51.2 1.3 49.9| 7616464.5 720677.7 45.620658 -122.789224 3292 9.0 1.0 8 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
16d 3| 8:28:32 12/5/2001] 51.3 1.3 50.0f 7616460.7 720673.4 45.620646 -122.789238 3293 9.0 1.0 8 2
16c 1| 8:32:32 12/5/2001| 52.4 14 51.0( 7616037.9 720581.6 45.620361 -122.790880 3297 88 1.2 7 2
16c 2| 8:33:14 12/5/2001] 52.5 14 51.1f 7616036.8 720588.2 45.620379 -122.790885 3298 88 1.2 7 2
16c 3| 8:33:59 12/5/2001] 52.4 14 51.0f 7616041.3 720583.5 45.620367 -122.790867 3303 88 1.2 7 2
16b 1| 8:37:35 12/5/2001| 24.7 14 23.3| 7615590.9 720498.0 45.620097 -122.792618 3304 88 1.2 7 2
16b 2| 8:38:24 12/5/2001| 24.6 14 23.2| 7615589.4 720495.9 45.620091 -122.792623 3309 88 1.2 7 2
16b 3| 8:40:01 12/5/2001| 24.4 15 22.9( 7615583.7 720490.3 45.620076 -122.792645 3315 88 1.2 7 2
16a 1| 8:48:26 12/5/2001| 12.3 1.6 10.7| 7615071.3 720395.4 45.619775 -122.794636 3324 84 16 5 2
16a 2| 8:50:06 12/5/2001] 12.4 1.6 10.8| 7615070.6 720398.4 45.619784 -122.794639 3329 84 16 5 2
16a 3| 8:50:54 12/5/2001] 12.6 1.6 11.0] 7615068.9 720400.4 45.619789 -122.794646 3330 86 1.4 6 2
15a 1| 8:54:45 12/5/2001| 16.1 1.6 14.5| 7615191.7 721328.5 45.622343 -122.794269 3335 88 1.2 7 2
15a 2| 8:56:39 12/5/2001| 16.7 1.6 15.1] 7615201.5 721349.3 45.622401 -122.794233 3341 88 1.2 7 2
15a 3| 8:58:21 12/5/2001] 17.0 1.7 15.3| 7615205.3 721353.5 45.622413 -122.794219 3347 88 1.2 7 2
15b 1] 9:03:27 12/5/2001| 23.9 1.7 22.2( 7615421.4 721352.8 45.622427 -122.793374 3348 9.0 1.0 9 2
15b 2| 9:04:59 12/5/2001] 23.8 1.7 221 7615420.1 721346.4 45.622410 -122.793379 3356 9.0 1.0 9 2
15b 3| 9:05:42 12/5/2001] 24.1 1.7 22.4( 7615420.0 721355.0 45.622433 -122.793380 3357 9.0 1.0 9 2
15c 1| 9:09:45 12/5/2001| 52.4 1.8 50.6( 7615677.4 721374.7 45.622507 -122.792376 3362 9.0 1.0 9 2
15c 2| 9:10:30 12/5/2001] 52.5 1.8 50.7 7615675.8 721375.2 45.622509 -122.792383 3363 9.0 1.0 9 2
15c 3| 9:11:22 12/5/2001] 52.2 1.8 50.4( 7615685.3 721371.0 45.622498 -122.792345 3368 88 1.2 8 2
15d 1] 9:15:11 12/5/2001| 54.2 1.8 52.4( 7616004.7 721405.5 45.622617 -122.791101 3371 89 11 8 2
15d 2| 9:17:31 12/5/2001] 53.9 1.8 52.1f 7616007.3 721410.3 45.622631 -122.791092 3378 89 11 8 2
15d 3| 9:18:49 12/5/2001] 53.9 1.8 52.1( 7616011.6 721402.9 45.622611 -122.791074 3380 9.0 1.0 9 2
15e 1] 9:24:56 12/5/2001| 45.0 1.9 43.1| 7616579.2 721456.4 45.622801 -122.788862 3385 9.0 1.0 8 2
15e 2| 9:45:25 12/5/2001| 44.8 2.0 42.8| 7616579.1 721463.5 45.622821 -122.788863 3394 89 11 8 2
15e 3| 9:46:06 12/5/2001| 45.7 2.0 43.7| 7616579.2 721460.6 45.622813 -122.788863 3395 89 11 8 2
15f 1] 10:01:21 12/5/2001| 19.8 2.0 17.8| 7616817.3 721426.7 45.622738 -122.787929 3400 88 1.2 7 2
15f 2| 10:02:10 12/5/2001] 20.2 2.0 18.2| 7616821.8 721433.3 45.622757 -122.787912 3401 88 1.2 7 2
15f 3| 10:02:50 12/5/2001] 20.6 2.0 18.6] 7616830.1 721418.3 45.622716 -122.787878 3406 89 11 7 2
14f 1| 10:14:09 12/5/2001| 21.4 2.0 19.4| 7616914.3 722279.2 45.625083 -122.787644 3407 9.1 0.9 9 2
14f 2| 10:16:31 12/5/2001] 22.9 2.0 20.9( 7616909.8 722272.5 45.625064 -122.787661 3418 9.1 0.9 9 2
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Name No. Raw Tide MLLW No. SVs Stat
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14f 3| 10:17:20 12/5/2001] 23.3 2.0 21.3 7616909.9 722282.7 45.625092 -122.787662 3419 9.1 0.9 9 2
1l4e 1] 10:23:22 12/5/2001| 50.6 2.0 48.6| 7616694.5 722275.7 45.625056 -122.788503 3423 89 11 8 2
1l4e 2| 10:24:13 12/5/2001] 50.1 2.0 48.1| 7616688.0 722274.8 45.625053 -122.788528 3424 89 11 8 2
1l4e 3| 10:25:03 12/5/2001] 50.1 2.0 48.1| 7616688.3 722272.2 45.625046 -122.788526 3429 89 11 8 2
14d 1] 10:29:04 12/5/2001| 54.1 2.0 52.1( 7616290.5 722304.3 45.625104 -122.790084 3430 9.1 0.9 9 2
14d 2| 10:30:05 12/5/2001] 54.0 2.0 52.0( 7616290.7 722309.6 45.625118 -122.790084 3434 9.1 0.9 9 2
14d 3| 10:30:53 12/5/2001] 53.9 2.0 51.9( 7616290.4 722300.7 45.625094 -122.790084 3435 9.1 0.9 9 2
1l4a 1] 10:35:36  12/5/2001| 10.0 2.0 8.0| 7615216.0 722372.4 45.625207 -122.794290 3440 9.1 0.9 9 2
1l4a 2| 10:36:18 12/5/2001] 10.3 2.0 8.3| 7615218.2 722367.5 45.625193 -122.794281 3441 9.1 0.9 9 2
1l4a 3| 10:36:57 12/5/2001| 10.4 2.0 8.4 7615221.2 722375.3 45.625215 -122.794270 3446 9.1 0.9 9 2
14b 1| 10:42:24 12/5/2001| 29.0 2.0 27.0f 7615328.4 722379.3 45.625234 -122.793852 3447 9.1 0.9 9 2
14b 2| 10:43:11 12/5/2001] 29.3 2.0 27.3| 7615332.2 722379.7 45.625236 -122.793837 3452 9.1 0.9 9 2
14b 3| 10:44:00 12/5/2001| 28.7 2.0 26.7| 7615324.8 722367.8 45.625202 -122.793864 3454 9.1 0.9 9 2
14c 1| 10:48:57 12/5/2001| 59.7 2.0 57.7( 7615950.0 722343.6 45.625185 -122.791419 3461 9.1 0.9 9 2
14c 2| 10:49:41 12/5/2001] 51.7 2.0 49.7( 7615946.7 722341.3 45.625178 -122.791432 3462 9.1 0.9 9 2
14c 3| 10:51:26 12/5/2001| 60.1 2.0 58.1| 7615944.7 722338.1 45.625169 -122.791439 3470 9.1 0.9 9 2
13a 1] 10:59:22 12/5/2001| 14.4 2.0 12.4] 7615301.3 723384.7 45.627988 -122.794069 3475 9.1 0.9 9 2
13a 2| 11:00:10 12/5/2001] 15.1 2.0 13.1] 7615303.8 723391.1 45.628006 -122.794060 3476 9.1 0.9 9 2
13a 3| 11:00:55 12/5/2001] 16.0 2.0 14.0| 7615304.9 723389.3 45.628001 -122.794055 3481 9.1 0.9 9 2
13b 1] 11:05:50 12/5/2001| 29.5 2.0 27.5( 7615386.7 723375.4 45.627969 -122.793734 3487 9.1 0.9 9 2
13b 2| 11:06:34 12/5/2001] 29.4 2.0 27.4( 7615385.2 723373.9 45.627965 -122.793740 3488 9.1 0.9 9 2
13b 3| 12:10:58 12/5/2001] 29.8 1.8 28.0( 7615393.4 723378.0 45.627977 -122.793708 3502 87 13 7 2
13c 1] 12:15:34 12/5/2001| 50.3 1.8 48.5( 7615698.1 723356.2 45.627941 -122.792516 3503 89 11 8 2
13c 2| 12:16:25 12/5/2001] 50.2 1.8 48.4| 7615703.8 723359.6 45.627951 -122.792494 3508 89 11 8 2
13c 3| 12:17:20 12/5/2001| 50.4 1.8 48.6| 7615702.2 723367.7 45.627973 -122.792501 3509 87 13 7 2
13d 1] 12:21:19 12/5/2001| 55.6 1.8 53.8 7616097.7 723321.0 45.627876 -122.790950 3514 9.0 1.0 8 2
13d 2| 12:22:03 12/5/2001| 55.7 1.8 53.9| 7616095.6 723319.6 45.627872 -122.790958 3515 9.0 1.0 8 2
13d 3| 12:22:48 12/5/2001] 55.5 1.8 53.7 7616099.5 723317.4 45.627866 -122.790943 3520 8.7 13 7 2
13e 1| 12:26:40 12/5/2001| 43.4 1.8 41.6| 7616838.8 723250.8 45.627741 -122.788047 3521 8.7 13 7 2
13e 2| 12:27:30 12/5/2001| 43.9 1.8 42.1| 7616826.1 723245.7 45.627726 -122.788096 3526 9.0 1.0 8 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
13e 3| 12:28:10 12/5/2001| 43.7 1.8 41.9( 7616825.3 723238.6 45.627706 -122.788098 3527 9.0 1.0 8 2
13f 1| 12:32:44 12/5/2001| 13.7 1.8 11.9] 7617091.3 723220.4 45.627677 -122.787057 3532 9.0 1.0 9 2
13f 2| 12:33:25 12/5/2001] 15.6 1.8 13.8| 7617086.0 723211.4 45.627652 -122.787077 3533 9.0 1.0 9 2
13f 3| 12:34:07 12/5/2001] 15.9 1.8 14.1] 7617084.7 723213.5 45.627658 -122.787082 3538 9.0 1.0 9 2
12f 1| 12:42:04 12/5/2001| 20.8 1.7 19.1| 7617302.9 723855.7 45.629435 -122.786300 3539 9.1 0.9 9 2
12f 2| 12:42:52 12/5/2001| 20.4 1.7 18.7| 7617303.6 723858.1 45.629442 -122.786298 3545 9.1 0.9 9 2
12f 3| 12:43:35 12/5/2001| 21.6 1.7 19.9] 7617303.2 723859.6 45.629446 -122.786300 3546 9.0 1.0 8 2
12e 1| 12:48:13 12/5/2001| 46.0 1.7 443 7617074.2 723940.5 45.629650 -122.787203 3551 9.0 1.0 8 2
12e 2| 12:48:56 12/5/2001| 46.0 1.7 443 7617074.4 723946.1 45.629665 -122.787203 3552 9.0 1.0 8 2
12e 3| 12:49:39 12/5/2001| 45.9 1.7 44.2( 7617078.3 723948.1 45.629671 -122.787188 3557 9.0 1.0 8 2
12d 1| 12:53:22 12/5/2001| 47.5 1.7 45.8| 7616513.7 724157.8 45.630202 -122.789417 3558 9.0 1.0 8 2
12d 2| 12:54:03 12/5/2001| 47.5 1.7 45.8| 7616514.1 724156.9 45.630200 -122.789416 3563 9.0 1.0 8 2
12d 3| 12:54:46 12/5/2001| 47.3 1.7 45.6| 7616518.2 724159.6 45.630208 -122.789400 3564 9.0 1.0 8 2
12c 1] 12:58:14 12/5/2001| 53.3 1.7 51.6( 7616309.4 724231.6 45.630389 -122.790224 3569 9.0 1.0 8 2
12c 2| 12:58:58 12/5/2001] 53.2 1.7 51.5( 7616307.3 724232.8 45.630392 -122.790232 3570 8.7 13 8 2
12c 3| 12:59:44 12/5/2001] 53.2 1.7 51.5( 7616310.4 724238.4 45.630407 -122.790221 3575 9.0 1.0 9 2
12b 1] 13:03:51 12/5/2001| 27.2 1.7 25.5( 7615640.9 724476.2 45.631007 -122.792863 3576 89 11 8 2
12b 2| 13:05:23 12/5/2001] 27.2 1.7 25.5( 7615641.7 724478.9 45.631015 -122.792860 3584 89 11 8 2
12b 3| 13:07:07 12/5/2001] 27.2 1.7 25.5( 7615639.1 724475.8 45.631006 -122.792870 3590 89 11 8 2
12a 1] 13:11:06 12/5/2001| 15.6 1.6 14.0| 7615502.5 724537.9 45.631166 -122.793411 3591 8.3 1.7 6 2
12a 2| 13:13:39 12/5/2001] 15.0 1.6 13.4] 7615499.6 724535.9 45.631160 -122.793422 3602 87 13 7 2
12a 3| 13:14:28 12/5/2001| 14.6 1.6 13.0| 7615496.7 724522.0 45.631122 -122.793432 3605 89 11 8 2
1l1a 1| 13:21:54 12/5/2001| 13.4 1.6 11.8| 7615930.7 725700.5 45.634386 -122.791866 3606 9.0 1.0 9 2
11a 2| 13:24:36  12/5/2001] 13.2 1.6 11.6] 7615933.1 725704.7 45.634398 -122.791858 3615 89 11 8 2
11a 3| 13:26:09 12/5/2001] 15.9 1.6 14.3| 7615935.0 725698.6 45.634381 -122.791849 3620 89 11 8 2
11b 1] 13:39:33 12/5/2001| 27.0 15 25.5( 7616085.6 725569.0 45.634038 -122.791247 3621 88 1.2 8 2
11b 2| 13:40:32 12/5/2001| 26.7 15 25.2( 7616090.9 725576.9 45.634060 -122.791227 3622 87 13 7 2
11b 3| 13:42:22 12/5/2001| 26.7 15 25.2( 7616088.4 725578.7 45.634065 -122.791237 3628 88 1.2 8 2
lic 1| 14:11:22 12/5/2001| 51.7 14 50.3| 7616389.8 725360.0 45.633488 -122.790035 3633 87 13 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
lic 2| 14:12:12 12/5/2001] 51.7 14 50.3| 7616397.2 725362.6 45.633496 -122.790006 3634 87 13 7 2
lic 3| 14:13:00 12/5/2001] 51.9 14 50.5( 7616395.2 725364.1 45.633500 -122.790014 3639 87 13 7 2
11d 1| 14:17:37 12/5/2001| 54.1 14 52.7 7616699.0 725126.6 45.632873 -122.788801 3640 87 13 7 2
11d 2| 14:18:20 12/5/2001| 54.2 14 52.8( 7616701.1 725131.2 45.632885 -122.788793 3645 87 13 7 2
11d 3| 14:19:04 12/5/2001| 54.2 14 52.8( 7616705.4 725131.9 45.632887 -122.788776 3646 89 11 8 2
lle 1| 14:27:23 12/5/2001| 62.7 14 61.3| 7617350.5 724625.3 45.631549 -122.786199 3651 8.7 13 7 2
lle 2| 14:28:02 12/5/2001| 62.7 14 61.3| 7617346.1 724626.7 45.631552 -122.786217 3652 8.3 1.7 5 2
lle 3| 14:28:43 12/5/2001| 62.6 14 61.2( 7617343.7 724624.0 45.631545 -122.786226 3656 8.7 13 7 2
11f 1| 14:33:51 12/5/2001| 13.7 14 12.3| 7617542.1 724455.7 45.631099 -122.785432 3658 8.7 13 7 2
11f 2| 14:35:34 12/5/2001] 13.2 1.3 11.9] 7617538.9 724453.7 45.631093 -122.785444 3665 8.7 13 7 2
11f 3| 14:36:22 12/5/2001] 14.0 1.3 12.7| 7617537.4 724452.8 45.631090 -122.785450 3666 87 13 7 2
10f 1| 14:41:24 12/5/2001| 12.3 1.3 11.0| 7618002.4 725356.1 45.633603 -122.783733 3670 88 1.2 7 2
10f 2| 14:42:09 12/5/2001] 12.3 1.3 11.0| 7618004.4 725358.8 45.633610 -122.783725 3671 88 1.2 7 2
10f 3| 14:42:53 12/5/2001] 12.0 1.3 10.7| 7618004.8 725357.0 45.633606 -122.783724 3676 88 1.2 7 2
10e 1| 14:46:08 12/5/2001| 30.9 1.3 29.6( 7617922.4 725417.2 45.633764 -122.784052 3677 88 1.2 7 2
10e 2| 14:46:57 12/5/2001] 31.2 1.3 29.9( 7617924.4 725416.8 45.633763 -122.784044 3681 88 1.2 7 2
10e 3| 14:47:42 12/5/2001] 30.9 1.3 29.6( 7617925.3 725418.0 45.633766 -122.784041 3683 8.7 13 6 2
10d 1| 14:53:18 12/5/2001| 53.6 1.3 52.3| 7617496.6 725741.1 45.634619 -122.785752 3685 89 11 7 2
10d 2| 14:54:02 12/5/2001| 53.7 1.3 52.4( 7617498.6 725736.8 45.634608 -122.785743 3686 89 11 7 2
10d 3| 14:54:50 12/5/2001] 53.9 1.3 52.6( 7617505.5 725740.9 45.634619 -122.785717 3691 89 11 7 2
10c 1| 14:58:27 12/5/2001| 51.0 1.3 49.7| 7617045.2 726076.7 45.635504 -122.787553 3692 89 11 7 2
10c 2| 14:59:13 12/5/2001] 50.9 1.3 49.6| 7617044.6 726081.8 45.635518 -122.787556 3697 89 11 7 2
10c 3| 15:00:03 12/5/2001] 51.1 1.3 49.8| 7617049.6 726080.4 45.635514 -122.787536 3698 87 13 6 2
10b 1] 15:04:39 12/5/2001| 23.9 1.3 22.6( 7616516.6 726451.6 45.636491 -122.789660 3706 9.1 0.9 8 2
10b 2| 15:05:26 12/5/2001] 24.0 1.3 22.7| 7616518.8 726451.8 45.636491 -122.789652 3707 89 11 7 2
10b 3| 15:06:10 12/5/2001] 24.0 1.2 22.8( 7616518.3 726456.2 45.636504 -122.789654 3712 89 11 7 2
10a 1] 15:09:15 12/5/2001| 10.4 1.2 9.2| 7616435.4 726522.6 45.636679 -122.789985 3713 88 1.2 7 2
10a 2| 15:10:00 12/5/2001] 10.6 1.2 9.4] 7616434.2 726519.4 45.636670 -122.789990 3718 88 1.2 7 2
10a 3| 15:10:46 12/5/2001] 10.9 1.2 9.7| 7616437.4 726524.3 45.636684 -122.789978 3719 88 1.2 7 2
9a 1| 15:18:42 12/5/2001| 16.5 1.2 15.3| 7617366.7 727319.6 45.638936 -122.786434 3724 88 1.2 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
9a 2| 15:19:23 12/5/2001] 17.3 1.2 16.1| 7617362.3 727316.3 45.638927 -122.786451 3725 88 1.2 7 2
9a 3| 15:20:07 12/5/2001| 17.4 1.2 16.2| 7617363.8 727317.7 45.638931 -122.786445 3729 88 1.2 7 2
9%b 1] 15:25:15 12/5/2001| 26.2 1.2 25.0( 7617436.0 727227.0 45.638688 -122.786153 3730 89 11 8 2
9%b 2| 15:27:30 12/5/2001| 26.3 1.2 25.1 7617442.3 727221.3 45.638673 -122.786128 3738 89 11 8 2
9%b 3| 15:28:18 12/5/2001| 26.1 1.2 24.9( 7617440.7 727223.5 45.638679 -122.786134 3739 89 11 8 2
9c 1] 15:31:40 12/5/2001| 30.7 1.2 29.5( 7617554.9 727077.2 45.638286 -122.785672 3743 89 11 8 2
9c 2| 15:32:26  12/5/2001] 30.8 1.2 29.6( 7617556.4 727079.1 45.638292 -122.785666 3744 89 11 8 2
9c 3| 15:33:11 12/5/2001] 30.7 1.2 29.5( 7617560.2 727082.3 45.638301 -122.785652 3749 89 11 8 2
ad 1] 15:38:05 12/5/2001| 54.8 1.2 53.6| 7617831.4 726713.6 45.637311 -122.784551 3755 88 1.2 7 2
ad 2| 15:39:57 12/5/2001] 55.0 1.2 53.8 7617836.7 726716.0 45.637318 -122.784530 3761 88 1.2 7 2
ad 3| 15:41:52 12/5/2001] 54.0 1.2 52.8| 7617822.5 726712.8 45.637308 -122.784586 3767 88 1.2 7 2
%e 1| 15:48:25 12/5/2001| 52.1 1.1 51.0f 7618174.5 726275.3 45.636136 -122.783162 3768 86 1.4 6 2
% 2| 15:51:15 12/5/2001] 52.2 1.1 51.1f 7618179.8 726277.8 45.636143 -122.783141 3778 88 1.2 7 2
% 3| 15:52:00 12/5/2001] 52.1 1.1 51.0f 7618181.3 726279.0 45.636147 -122.783136 3779 88 1.2 7 2
of 1| 15:56:14 12/5/2001| 14.4 1.1 13.3| 7618432.3 725941.1 45.635240 -122.782117 3784 88 1.2 7 2
of 2| 15:57:04 12/5/2001| 14.6 1.1 13.5| 7618433.3 725944.3 45.635249 -122.782114 3785 88 1.2 7 2
of 3| 15:57:54 12/5/2001| 14.7 1.1 13.6] 7618432.5 725943.9 45.635247 -122.782117 3790 88 1.2 7 2
8f 1| 16:21:48 12/5/2001| 12.8 1.1 11.7] 7619061.7 726671.2 45.637290 -122.779738 3791 78 2.2 6 2
8f 2| 16:22:37 12/5/2001] 14.0 1.1 12.9] 7619062.0 726676.0 45.637303 -122.779738 3796 79 21 6 2
8f 3| 16:23:27 12/5/2001] 14.0 1.1 12.9] 7619066.5 726679.8 45.637314 -122.779721 3797 79 21 6 2
8e 1] 16:30:17 12/5/2001| 24.5 1.0 23.5( 7619026.9 726760.9 45.637533 -122.779884 3802 87 13 6 2
8e 2| 16:31:09 12/5/2001| 24.4 1.0 23.4( 7619018.2 726756.3 45.637520 -122.779918 3803 87 13 6 2
8e 3| 16:31:54 12/5/2001| 24.5 1.0 23.5( 7619020.3 726757.9 45.637525 -122.779909 3808 87 13 6 2
8d 1| 16:36:16 12/5/2001| 58.3 1.0 57.3| 7618640.0 727306.5 45.638999 -122.781456 3809 87 13 6 2
8d 2| 16:38:04 12/5/2001| 58.2 1.0 57.2| 7618638.4 727305.2 45.638995 -122.781462 3817 87 13 6 2
8d 3| 16:38:45 12/5/2001| 58.3 1.0 57.3| 7618642.6 727309.1 45.639007 -122.781446 3818 87 13 6 2
8c 1| 16:42:22 12/5/2001| 48.5 1.0 47.5( 7618480.4 727526.4 45.639590 -122.782104 3823 8.7 13 6 2
8c 2| 16:44:09 12/5/2001| 48.7 1.0 47.7| 7618483.4 727532.1 45.639606 -122.782093 3829 8.7 13 6 2
8c 3| 16:45:00 12/5/2001| 48.7 1.0 47.7| 7618483.2 727524.5 45.639585 -122.782093 3830 8.7 13 6 2
8b 1| 16:50:43 12/5/2001| 27.8 1.0 26.8| 7618306.4 727774.0 45.640255 -122.782812 3841 8.7 13 6 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
8b 2| 16:52:22 12/5/2001| 28.2 1.0 27.2| 7618308.4 727764.3 45.640229 -122.782803 3846 86 14 5 2
8b 3| 16:53:59 12/5/2001| 28.2 1.0 27.2| 7618309.8 727761.7 45.640222 -122.782797 3852 87 13 6 2
8a 1] 16:59:43 12/5/2001| 14.6 1.0 13.6| 7618231.6 727874.6 45.640525 -122.783115 3858 86 1.4 5 2
8a 2| 17:01:28 12/5/2001| 14.8 1.0 13.8| 7618225.2 727868.8 45.640509 -122.783140 3862 86 1.4 5 2
8a 3| 17:04:26  12/5/2001| 16.2 1.0 15.2| 7618236.0 727863.8 45.640496 -122.783097 3869 87 13 6 2
27d 1] 9:13:53 12/6/2001| 75.2 1.3 73.9( 7618725.7 713932.1 45.602340 -122.779646 3877 87 13 7 2
27d 2| 9:14:36  12/6/2001| 75.0 1.3 73.7( 7618730.5 713931.5 45.602339 -122.779627 3878 84 16 6 2
27d 3| 9:18:24 12/6/2001| 74.6 1.3 73.3| 7618730.9 713935.8 45.602350 -122.779626 3883 8.7 13 7 2
Te 1| 9:44:00 12/6/2001| 10.6 1.6 9.0|] 7619853.5 727336.8 45.639176 -122.776717 3886 9.1 0.9 8 2
Te 2| 9:44:49 12/6/2001] 11.5 1.6 9.9| 7619853.3 727338.7 45.639181 -122.776718 3887 89 11 7 2
Te 3| 9:45:51 12/6/2001| 11.7 1.6 10.1| 7619854.4 727340.6 45.639187 -122.776714 3892 89 11 7 2
7d 1] 9:54:38 12/6/2001| 50.9 1.7 49.2( 7619728.7 727502.2 45.639620 -122.777223 3893 9.1 0.9 9 2
7d 2| 9:55:31 12/6/2001] 51.2 1.7 49.5( 7619727.5 727503.9 45.639624 -122.777228 3898 9.0 1.0 8 2
7d 3| 9:56:20 12/6/2001] 51.1 1.7 49.4( 7619730.3 727508.5 45.639637 -122.777218 3899 9.0 1.0 8 2
7c 1| 10:00:54 12/6/2001| 61.4 1.8 59.6( 7619443.8 727879.4 45.640632 -122.778378 3904 9.0 1.0 8 2
7c 2| 10:01:52 12/6/2001] 59.8 1.8 58.0( 7619453.4 727887.2 45.640654 -122.778342 3905 9.0 1.0 8 2
7c 3| 10:03:07 12/6/2001| 61.1 1.8 59.3| 7619458.5 727877.0 45.640627 -122.778321 3910 9.0 1.0 8 2
7b 1] 10:12:34 12/6/2001| 29.7 1.9 27.8( 7619131.4 728304.1 45.641772 -122.779646 3911 88 1.2 7 2
7b 2| 10:13:22 12/6/2001] 30.3 1.9 28.4 7619130.8 728294.3 45.641745 -122.779647 3916 89 11 8 2
7b 3| 10:14:14 12/6/2001] 30.1 1.9 28.2( 7619128.4 728297.0 45.641753 -122.779657 3917 88 1.2 7 2
7a 1] 10:18:33 12/6/2001| 15.1 1.9 13.2| 7619077.0 728371.1 45.641952 -122.779866 3922 89 11 8 2
7a 2| 10:19:24 12/6/2001| 14.8 1.9 12.9] 7619078.9 728374.5 45.641961 -122.779859 3923 89 11 8 2
7a 3| 10:20:19 12/6/2001| 14.4 1.9 12.5| 7619070.0 728372.3 45.641954 -122.779893 3928 89 11 8 2
6a 1] 10:30:47 12/6/2001| 10.7 2.0 8.7| 7619852.0 728910.7 45.643491 -122.776897 3936 89 11 8 2
6a 2| 10:31:35 12/6/2001] 10.5 2.0 8.5| 7619855.8 728914.2 45.643501 -122.776882 3937 89 11 8 2
6a 3| 10:32:19 12/6/2001| 10.3 2.0 8.3|] 7619849.9 728911.8 45.643494 -122.776905 3941 89 11 8 2
6b 1] 10:38:49 12/6/2001| 36.3 2.0 34.3| 7619915.6 728861.3 45.643360 -122.776642 3942 89 11 8 2
6b 2| 10:39:33 12/6/2001| 36.3 2.0 34.3( 7619918.7 728865.7 45.643373 -122.776631 3947 86 1.4 7 2
6b 3| 10:40:23 12/6/2001| 35.7 2.0 33.7| 7619914.1 728866.8 45.643375 -122.776649 3948 86 1.4 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
6c 1| 10:45:23 12/6/2001| 52.6 2.0 50.6( 7620066.7 728663.7 45.642830 -122.776030 3953 89 11 8 2
6c 2| 10:46:12 12/6/2001] 54.1 2.0 52.1| 7620072.8 728660.4 45.642822 -122.776006 3954 89 11 8 2
6c 3| 10:47:05 12/6/2001| 54.4 2.0 52.4( 7620077.1 728664.7 45.642834 -122.775990 3959 89 11 8 2
6d 1] 10:52:46 12/6/2001| 62.3 2.0 60.3| 7620216.3 728463.3 45.642293 -122.775423 3960 85 15 7 2
6d 2| 10:54:26 12/6/2001| 62.3 2.1 60.2( 7620221.4 728460.4 45.642285 -122.775403 3965 85 15 7 2
6d 3| 10:55:24 12/6/2001| 62.7 2.1 60.6( 7620220.7 728465.6 45.642299 -122.775406 3966 85 15 7 2
6e 1] 11:00:33 12/6/2001| 20.0 2.1 17.9] 7620608.7 727957.9 45.640937 -122.773834 3971 89 11 8 2
6e 2| 11:01:26 12/6/2001| 17.6 2.1 15.5| 7620604.1 727953.6 45.640925 -122.773852 3972 85 15 7 2
6e 3| 11:02:16 12/6/2001| 17.6 2.1 15.5| 7620605.7 727954.4 45.640927 -122.773845 3977 85 15 7 2
5e 1] 11:12:50 12/6/2001| 28.8 2.1 26.7| 7621464.5 728713.3 45.643074 -122.770572 3978 89 11 8 2
5e 2| 11:13:45 12/6/2001| 28.8 2.1 26.7| 7621463.7 728709.7 45.643064 -122.770575 3983 89 11 8 2
5e 3| 11:14:50 12/6/2001] 29.5 2.1 27.4( 7621475.9 728712.8 45.643074 -122.770528 3984 89 11 8 2
5e 4 11:18:23 12/6/2001| 29.1 2.1 27.0( 7621472.0 728695.5 45.643026 -122.770541 3987 89 11 8 2
5d 1] 11:22:34 12/6/2001| 56.1 2.1 54.0( 7621340.4 728794.6 45.643287 -122.771066 3990 89 11 8 2
5d 2| 11:23:28 12/6/2001] 56.0 2.1 53.9( 7621340.9 728795.2 45.643289 -122.771064 3995 89 11 8 2
5d 3| 11:24:19 12/6/2001| 56.6 2.1 545 7621336.1 728787.8 45.643268 -122.771082 3996 89 11 8 2
5c 1] 11:29:58 12/6/2001| 57.2 2.1 55.1( 7620886.6 729158.5 45.644250 -122.772880 4001 9.0 1.0 8 2
5c 2| 11:30:46 12/6/2001| 58.4 2.1 56.3| 7620889.8 729167.5 45.644275 -122.772869 4002 9.0 1.0 8 2
5c 3| 11:31:39 12/6/2001] 58.1 2.1 56.0( 7620891.6 729170.6 45.644284 -122.772862 4005 86 1.4 7 2
5b 1] 11:36:26 12/6/2001| 24.7 2.0 22.7| 7620468.9 729488.0 45.645121 -122.774549 4013 85 15 6 2
5b 2| 11:37:23 12/6/2001] 21.5 2.0 19.5| 7620466.6 729495.2 45.645141 -122.774559 4014 85 15 6 2
5b 3| 11:38:28 12/6/2001| 19.9 2.0 17.9] 7620464.1 729494.3 45.645138 -122.774568 4019 85 15 6 2
5a 1| 11:41:57 12/6/2001| 13.4 2.0 11.4] 7620443.1 729489.5 45.645123 -122.774650 4020 85 15 6 2
5a 2| 11:42:45 12/6/2001] 12.8 2.0 10.8| 7620442.1 729493.9 45.645135 -122.774654 4025 85 15 6 2
5a 3| 11:43:43 12/6/2001] 13.5 2.0 11.5| 7620453.3 729498.9 45.645150 -122.774611 4026 85 15 6 2
4a 1] 11:48:41 12/6/2001| 11.5 2.0 9.5| 7621037.3 730285.1 45.647350 -122.772415 4030 86 1.4 6 2
da 2| 11:49:32 12/6/2001] 12.0 2.0 10.0| 7621043.8 730281.9 45.647342 -122.772389 4031 86 1.4 6 2
da 3| 11:50:24 12/6/2001] 12.5 2.0 10.5| 7621043.7 730279.1 45.647334 -122.772389 4036 86 1.4 6 2
4b 1] 12:21:41 12/6/2001| 33.3 2.0 31.3( 7621119.8 730219.2 45.647176 -122.772085 4037 9.0 1.0 8 2
4b 2| 12:22:25 12/6/2001| 32.8 2.0 30.8| 7621120.7 730225.9 45.647194 -122.772082 4042 9.0 1.0 9 2

DRAFT DOCUMENT: DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part. A-42



SPI Survey DRAFT
LWG Prepared by Striplin Environmental Associates, Inc.
Lower Willamette Group April 26, 2002

Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
4b 3| 12:23:12 12/6/2001] 32.3 2.0 30.3| 7621119.5 730230.1 45.647206 -122.772087 4043 9.0 1.0 9 2
4c 1| 12:27:25 12/6/2001| 49.7 2.0 47.7| 7621338.7 730075.0 45.646797 -122.771214 4048 9.0 1.0 9 2
4c 2| 12:28:18 12/6/2001| 49.9 2.0 47.9( 7621335.0 730074.6 45.646796 -122.771228 4049 9.0 1.0 9 2
4c 3| 12:29:10 12/6/2001| 52.7 2.0 50.7 7621340.4 730082.0 45.646817 -122.771208 4054 9.0 1.0 9 2
4d 1] 12:33:20 12/6/2001| 53.0 2.0 51.0f 7621625.4 729856.7 45.646221 -122.770069 4055 9.1 0.9 9 2
4d 2| 12:34:13 12/6/2001| 53.6 2.0 51.6( 7621626.2 729865.1 45.646244 -122.770067 4060 9.1 0.9 9 2
4d 3| 12:35:08 12/6/2001| 54.1 1.9 52.2( 7621629.1 729872.5 45.646265 -122.770056 4061 9.1 0.9 9 2
de 1| 12:40:08 12/6/2001| 27.9 1.9 26.0( 7621938.3 729634.0 45.645635 -122.768822 4066 85 15 7 2
de 2| 12:40:58 12/6/2001| 28.4 1.9 26.5( 7621933.9 729636.7 45.645642 -122.768839 4067 8.7 13 8 2
de 3| 12:41:53 12/6/2001| 28.8 1.9 26.9( 7621930.7 729634.8 45.645636 -122.768852 4072 85 15 7 2
3f 1| 12:47:34 12/6/2001| 12.3 1.9 10.4| 7622458.5 730510.1 45.648077 -122.766885 4073 85 15 7 2
3f 2| 12:48:46 12/6/2001| 14.5 1.9 12.6] 7622455.8 730522.1 45.648109 -122.766896 4078 85 15 7 2
3f 3| 12:50:20 12/6/2001 9.3 1.9 7.4 7622469.3 730513.5 45.648087 -122.766843 4084 87 13 8 2
3e 1| 12:55:25 12/6/2001| 27.3 1.9 25.4( 7622427.2 730535.9 45.648145 -122.767010 4085 9.0 1.0 9 2
3e 2| 12:56:15 12/6/2001| 27.4 1.9 25.5( 7622425.5 730534.4 45.648141 -122.767016 4089 85 15 7 2
3e 3| 12:57:02 12/6/2001| 28.1 1.9 26.2( 7622421.2 730532.3 45.648135 -122.767032 4090 9.0 1.0 8 2
3d 1] 13:02:03 12/6/2001| 52.1 1.9 50.2( 7622293.0 730608.9 45.648335 -122.767542 4094 88 1.2 7 2
3d 2| 13:02:50 12/6/2001] 52.0 1.9 50.1f 7622288.6 730609.4 45.648336 -122.767560 4095 88 1.2 7 2
3d 3| 13:03:49 12/6/2001| 52.4 1.9 50.5( 7622290.4 730619.0 45.648362 -122.767554 4100 88 1.2 7 2
3d 4 13:08:41 12/6/2001| 52.8 1.9 50.9( 7622298.0 730621.1 45.648368 -122.767524 4101 89 11 8 2
3c 1] 13:12:09 12/6/2001| 56.4 1.8 54.6( 7622037.9 730755.4 45.648717 -122.768555 4106 87 13 7 2
3c 2| 13:13:31 12/6/2001] 56.0 1.8 54.2( 7622032.9 730761.7 45.648733 -122.768576 4107 89 11 8 2
3c 3| 13:14:29 12/6/2001] 55.9 1.8 54.1( 7622033.1 730761.5 45.648733 -122.768575 4112 89 11 8 2
3b 1] 13:19:42 12/6/2001| 43.6 1.8 41.8| 7621678.6 730955.4 45.649237 -122.769982 4113 87 13 7 2
3b 2| 13:20:39 12/6/2001| 44.1 1.8 42.3| 7621685.7 730961.2 45.649254 -122.769955 4118 87 13 7 2
3b 3| 13:21:37 12/6/2001| 44.2 1.8 42.4( 7621688.8 730961.9 45.649256 -122.769943 4119 87 13 7 2
3a 1| 13:24:47 12/6/2001| 15.9 1.8 14.1] 7621532.9 731030.9 45.649433 -122.770560 4124 8.7 13 7 2
3a 2| 13:25:39 12/6/2001| 16.0 1.8 14.2| 7621533.4 731030.3 45.649432 -122.770558 4125 8.7 13 7 2
3a 3| 13:26:31 12/6/2001| 16.0 1.8 14.2| 7621536.9 731036.0 45.649447 -122.770545 4130 8.7 13 7 2
2a 1] 13:32:10 12/6/2001| 16.8 1.8 15.0| 7622007.6 731880.4 45.651799 -122.768797 4131 8.7 13 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
2a 2| 13:33:12 12/6/2001| 16.3 1.8 14.5| 7622005.5 731880.6 45.651799 -122.768806 4136 87 13 7 2
2a 3| 13:34:10 12/6/2001| 15.7 1.8 13.9] 7622002.5 731882.7 45.651804 -122.768817 4137 87 13 7 2
2b 1] 13:37:16 12/6/2001| 33.5 1.8 31.7( 7622112.2 731814.7 45.651627 -122.768381 4142 87 13 7 2
2b 2| 13:38:09 12/6/2001| 33.6 1.8 31.8( 7622110.2 731814.7 45.651626 -122.768389 4143 87 13 7 2
2b 3| 13:39:07 12/6/2001| 33.6 1.8 31.8( 7622112.0 731816.8 45.651632 -122.768382 4148 87 13 7 2
2b 4 13:43:27 12/6/2001| 33.1 1.8 31.3| 7622107.6 731818.0 45.651635 -122.768399 4149 8.7 13 7 2
2b 5| 13:44:20 12/6/2001| 33.3 1.7 31.6( 7622114.8 731830.1 45.651669 -122.768373 4154 87 13 7 2
2c 1] 13:49:19 12/6/2001| 53.8 1.7 52.1| 7622314.4 731689.4 45.651299 -122.767577 4155 8.7 13 7 2
2c 2| 13:50:16 12/6/2001] 53.9 1.7 52.2( 7622317.5 731697.2 45.651320 -122.767566 4160 8.7 13 7 2
2c 3| 13:51:09 12/6/2001| 54.1 1.7 52.4( 7622325.5 731691.8 45.651306 -122.767534 4161 8.7 13 7 2
2d 1] 13:54:51 12/6/2001| 58.6 1.7 56.9( 7622625.5 731520.3 45.650859 -122.766342 4168 87 13 7 2
2d 2| 13:55:53 12/6/2001| 58.8 1.7 57.1| 7622627.8 731529.3 45.650884 -122.766334 4169 87 13 7 2
2d 3| 13:56:51 12/6/2001| 58.9 1.7 57.2| 7622626.8 731529.8 45.650885 -122.766338 4174 87 13 7 2
2e 1] 14:03:38 12/6/2001| 29.1 1.7 27.4( 7622893.6 731374.3 45.650479 -122.765278 4175 85 15 6 2
2e 2| 14:04:34 12/6/2001] 30.4 1.7 28.7| 7622886.9 731375.8 45.650483 -122.765305 4180 84 16 6 2
2e 3| 14:05:23 12/6/2001| 30.4 1.7 28.7| 7622889.7 731377.6 45.650488 -122.765294 4181 85 15 6 2
2f 1| 14:08:33 12/6/2001| 13.2 1.7 11.5| 7622917.2 731343.7 45.650397 -122.765183 4186 84 16 5 2
2f 2| 14:09:24 12/6/2001| 14.4 1.7 12.7] 7622925.0 731354.1 45.650426 -122.765153 4187 85 15 6 2
2f 3| 14:10:13 12/6/2001| 13.4 1.7 11.7] 7622924.1 731351.6 45.650419 -122.765157 4192 87 13 7 2
1f 1| 14:17:35 12/6/2001| 17.0 1.6 15.4] 7623428.1 731919.0 45.652014 -122.763249 4193 89 11 8 2
1f 2| 14:18:25 12/6/2001] 15.0 1.6 13.4] 7623423.6 731911.5 45.651993 -122.763266 4197 89 11 8 2
1f 3| 14:19:19 12/6/2001] 13.9 1.6 12.3| 7623425.0 731920.6 45.652018 -122.763261 4198 87 13 7 2
le 1| 14:23:24 12/6/2001| 17.3 1.6 15.7] 7623368.0 731983.3 45.652185 -122.763491 4203 87 13 7 2
le 2| 14:24:11 12/6/2001] 15.6 1.6 14.0| 7623362.8 731983.1 45.652184 -122.763511 4204 87 13 7 2
le 3| 14:25:15 12/6/2001] 15.1 1.6 13.5| 7623360.0 731982.2 45.652182 -122.763522 4209 86 1.4 6 2
1d 1| 14:30:21 12/6/2001| 51.5 1.6 49.9( 7623151.0 732252.5 45.652907 -122.764369 4210 87 13 7 2
1d 2| 14:31:29 12/6/2001] 51.5 1.6 49.9( 7623154.2 732258.4 45.652923 -122.764357 4215 8.7 13 7 2
1d 3| 14:32:26  12/6/2001] 51.3 1.6 49.7| 7623154.8 732258.3 45.652923 -122.764354 4216 85 15 6 2
lc 1| 14:36:47 12/6/2001| 53.3 1.6 51.7 7622804.5 732661.4 45.654001 -122.765768 4221 88 1.2 7 2
lc 2| 14:37:36 12/6/2001| 53.2 1.6 51.6| 7622789.7 732658.8 45.653993 -122.765826 4222 86 1.4 6 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
lc 3| 14:38:31 12/6/2001] 53.1 1.6 51.5( 7622798.4 732673.2 45.654033 -122.765793 4226 88 1.2 7 2
1b 1| 14:42:52 12/6/2001| 46.3 15 44.8( 7622543.3 732951.6 45.654776 -122.766821 4227 86 1.4 6 2
1b 2| 14:43:43 12/6/2001| 45.4 15 43.9| 7622540.6 732956.3 45.654789 -122.766832 4232 82 1.8 5 2
1b 3| 14:44:30 12/6/2001| 45.6 15 44.1( 7622540.3 732953.3 45.654781 -122.766833 4233 86 1.4 6 2
la 1| 14:48:23 12/6/2001| 34.4 15 32.9( 7622531.1 732998.8 45.654905 -122.766874 4238 86 1.4 6 2
la 2| 14:49:24 12/6/2001| 35.7 15 34.2( 7622521.7 732989.6 45.654879 -122.766910 4239 8.1 1.9 5 2
la 3| 14:50:24 12/6/2001| 34.4 15 32.9( 7622519.0 732996.0 45.654896 -122.766921 4243 81 1.9 5 2
64e 1] 16:12:20 12/6/2001| 21.0 1.2 19.8| 7636770.4 699102.4 45.563057 -122.707585 4244 82 1.8 5 2
64e 2| 16:13:41 12/6/2001] 21.2 1.2 20.0( 7636767.9 699099.9 45.563050 -122.707595 4249 8.7 13 7 2
64e 3| 16:14:32 12/6/2001] 21.0 1.2 19.8| 7636758.1 699109.0 45.563075 -122.707634 4250 77 23 6 2
63e 1] 16:19:08 12/6/2001| 28.0 1.2 26.8( 7636168.2 699077.9 45.562945 -122.709933 4255 79 21 5 2
63e 2| 16:20:00 12/6/2001| 28.3 1.2 27.1| 7636164.3 699075.7 45.562939 -122.709948 4256 87 13 6 2
63e 3| 16:20:54 12/6/2001| 28.0 1.2 26.8( 7636162.4 699077.1 45.562943 -122.709956 4261 87 13 6 2
62e 1] 16:26:09 12/6/2001| 30.1 1.2 28.9( 7635982.5 699592.0 45.564341 -122.710713 4262 8.1 1.9 5 2
62e 2| 16:26:59 12/6/2001| 29.8 1.2 28.6( 7635981.6 699590.3 45.564336 -122.710717 4267 8.1 1.9 5 2
62e 3| 16:27:53 12/6/2001] 29.9 1.2 28.7| 7635980.2 699591.1 45.564338 -122.710722 4268 8.1 1.9 5 2
6le 1| 16:32:58 12/6/2001| 42.4 1.2 41.2( 7635314.5 699743.9 45.564707 -122.713337 4273 8.7 13 6 2
6le 2| 16:33:51 12/6/2001| 42.5 1.2 41.3| 7635314.1 699742.0 45.564702 -122.713338 4274 87 13 6 2
6le 3| 16:34:48 12/6/2001| 42.5 1.2 41.3| 7635313.9 699741.5 45.564700 -122.713339 4279 87 13 6 2
60e 1] 16:39:57 12/6/2001| 36.5 1.2 35.3| 7634977.9 700413.7 45.566518 -122.714722 4280 87 13 6 2
60e 2| 16:40:52 12/6/2001| 37.2 1.2 36.0f 7634976.8 700408.9 45.566505 -122.714726 4285 87 13 6 2
60e 3| 16:41:47 12/6/2001] 36.0 1.2 34.8( 7634979.9 700405.2 45.566495 -122.714714 4286 87 13 6 2
59f 1| 16:47:17 12/6/2001| 40.1 1.1 39.0f 7634253.1 700638.0 45.567078 -122.717575 4291 86 1.4 5 2
59f 2| 16:48:10 12/6/2001| 40.3 1.1 39.2( 7634250.4 700638.1 45.567079 -122.717586 4292 86 1.4 5 2
59f 3| 16:49:07 12/6/2001| 40.2 1.1 39.1| 7634252.4 700641.7 45.567088 -122.717578 4296 86 1.4 5 2
58f 1| 16:54:10 12/6/2001| 30.3 1.1 29.2( 7633971.1 701272.9 45.568798 -122.718744 4297 86 1.4 5 2
58f 2| 16:55:05 12/6/2001| 30.0 1.1 28.9( 7633973.8 701273.8 45.568801 -122.718733 4302 86 1.4 6 2
58f 3| 16:56:02 12/6/2001| 29.8 1.1 28.7( 7633974.5 701271.2 45.568793 -122.718730 4303 86 1.4 6 2
58e 1] 17:00:04 12/6/2001| 39.8 1.1 38.7| 7633696.1 700979.8 45.567973 -122.719786 4308 86 1.4 5 2
58e 2| 17:01:11 12/6/2001] 39.9 1.1 38.8| 7633697.2 700983.4 45.567984 -122.719782 4309 86 1.4 5 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
58e 3| 17:03:06 12/6/2001] 39.5 11 38.4 7633693.3 700987.7 45.567995 -122.719798 4317 86 14 5 2
579 1] 17:09:27 12/6/2001| 35.1 11 34.0( 7633504.3 701770.5 45.570127 -122.720619 4318 85 15 5 2
579 2| 17:10:18 12/6/2001] 35.0 11 33.9( 7633503.6 701768.0 45.570120 -122.720622 4323 85 15 5 2
579 3| 17:11:10 12/6/2001| 35.6 11 34.5( 7633503.1 701768.4 45.570121 -122.720624 4324 86 1.4 6 2
57f 1| 17:15:48 12/6/2001| 38.7 11 37.6| 7633044.4 701276.3 45.568737 -122.722362 4329 86 1.4 6 2
57f 2| 17:16:57 12/6/2001| 39.7 11 38.6( 7633043.9 701279.5 45.568746 -122.722364 4330 84 16 5 2
57f 3| 17:18:09 12/6/2001| 39.2 1.1 38.1| 7633044.6 701274.3 45.568732 -122.722360 4335 85 15 6 2
57f 4 17:22:20 12/6/2001| 39.1 1.1 38.0f 7633059.6 701270.3 45.568722 -122.722302 4336 84 16 5 2
57e 1] 17:30:30 12/6/2001| 49.1 1.0 48.1| 7632782.2 700995.7 45.567948 -122.723355 4341 8.3 1.7 5 2
57e 2| 17:31:24 12/6/2001] 50.0 1.0 49.0 7632779.7 700996.9 45.567951 -122.723365 4342 8.3 1.7 5 2
57e 3| 17:32:20 12/6/2001| 49.6 1.0 48.6| 7632780.7 700997.1 45.567952 -122.723361 4348 83 1.7 5 2
57d 1| 17:40:09 12/6/2001| 51.2 1.0 50.2( 7632247.9 700420.5 45.566331 -122.725379 4349 82 1.8 5 2
57d 2| 17:41:06 12/6/2001] 55.5 1.0 545 7632237.4 700418.5 45.566325 -122.725420 4352 86 1.4 6 2
57d 3| 17:42:05 12/6/2001| 57.4 1.0 56.4( 7632238.2 700418.9 45.566326 -122.725416 4353 82 1.8 5 2
89a 1] 9:03:14 12/7/2001| 15.2 0.5 14.7] 7645686.2 672515.4 45.490827 -122.669999 4365 87 13 7 2
89a 2| 9:06:39 12/7/2001| 16.4 0.6 15.8| 7645702.7 672506.2 45.490803 -122.669934 4366 87 13 7 2
89a 3| 9:07:34 12/7/2001] 15.9 0.6 15.3| 7645697.5 672522.0 45.490846 -122.669956 4371 87 13 7 2
89b 1] 9:12:39 12/7/2001| 31.8 0.6 31.2( 7645953.5 672477.3 45.490743 -122.668953 4372 87 13 7 2
89b 2| 9:13:27 12/7/2001] 31.6 0.7 30.9( 7645953.4 672490.5 45.490779 -122.668955 4377 87 13 7 2
89b 3| 9:14:30 12/7/2001] 31.4 0.7 30.7| 7645948.0 672497.7 45.490798 -122.668977 4378 88 1.2 7 2
89c 1| 9:20:44 12/7/2001| 16.3 0.7 15.6] 7646365.6 672405.4 45.490576 -122.667339 4383 9.1 0.9 9 2
89c 2| 9:21:48 12/7/2001] 15.9 0.8 15.1| 7646370.8 672405.5 45.490576 -122.667319 4384 53 47 5 2
89c 3| 9:22:43 12/7/2001] 17.0 0.8 16.2| 7646370.4 672411.2 45.490592 -122.667321 4389 89 11 8 2
90c 1] 9:30:15 12/7/2001 5.8 0.9 49| 76461619 671153.9 45.487129 -122.668002 4390 55 45 6 2
90c 2| 9:34:17 12/7/2001] 17.1 0.9 16.2| 7646149.2 671154.4 45.487130 -122.668052 4401 58 4.2 6 2
90c 3| 9:35:16  12/7/2001] 17.2 0.9 16.3| 7646143.5 671149.1 45.487115 -122.668073 4402 88 1.2 7 2
90b 1| 9:40:31 12/7/2001| 54.6 1.0 53.6( 7645855.2 671161.7 45.487128 -122.669198 4407 9.0 1.0 9 2
90b 2| 9:41:36 12/7/2001] 58.9 1.0 57.9| 7645864.5 671169.3 45.487150 -122.669163 4408 9.0 1.0 9 2
90b 3| 9:42:25 12/7/2001] 57.1 1.0 56.1| 7645856.9 671176.8 45.487170 -122.669193 4413 8.3 1.7 7 2
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Lower Willamette River Sediment Profile Image Survey - November 27 - December 10, 2001

Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
90a 1| 9:148:13 12/7/2001 7.0 11 5.9] 76451335 671171.9 45.487103 -122.672013 4414 89 11 8 2
90a 2| 9:49:11 12/7/2001 6.9 11 5.8 7645132.8 671172.0 45.487103 -122.672015 4419 89 11 8 2
90a 3] 9:50:06 12/7/2001 6.9 11 5.8 7645136.3 671169.1 45.487096 -122.672001 4420 89 11 8 2
9la 1] 9:56:02 12/7/2001| 12.1 1.2 10.9] 7645175.6 669784.5 45.483302 -122.671703 4425 89 11 8 2
9la 2| 9:56:54 12/7/2001] 12.6 1.2 11.4] 7645179.5 669784.5 45.483302 -122.671688 4426 89 11 8 2
9la 3| 9:57:47 12/7/2001] 12.4 1.2 11.2| 7645177.5 669786.5 45.483308 -122.671696 4431 89 11 8 2
91b 1] 10:05:00 12/7/2001| 43.8 1.3 42.5( 7645427.6 669824.7 45.483431 -122.670725 4432 85 15 7 2
91b 2| 10:05:52 12/7/2001| 43.8 1.3 42.5( 7645428.0 669827.9 45.483440 -122.670724 4437 89 11 8 2
91b 3| 10:06:40 12/7/2001] 43.3 1.3 42.0| 7645425.4 669832.1 45.483451 -122.670735 4438 86 1.4 7 2
9lc 1] 10:11:11 12/7/2001 8.5 14 7.1 7646378.5 669895.7 45.483696 -122.667026 4443 86 1.4 7 2
9lc 2| 10:12:09 12/7/2001 8.4 14 7.0 76463745 669902.6 45.483714 -122.667043 4444 86 1.4 7 2
9lc 3| 10:13:02 12/7/2001 8.7 14 7.3 7646369.1 669902.4 45.483713 -122.667063 4449 86 1.4 7 2
92c 1] 10:22:39 12/7/2001| 20.0 15 18.5| 7646782.1 669162.1 45.481714 -122.665376 4450 9.1 0.9 9 2
92c 2| 10:30:41 12/7/2001] 20.5 1.6 18.9| 7646793.4 669174.0 45.481748 -122.665334 4455 9.1 0.9 9 2
92c 3| 10:32:12 12/7/2001] 20.0 1.6 18.4| 7646786.8 669163.9 45.481719 -122.665358 4456 9.1 0.9 9 2
92c 4 10:33:13 12/7/2001| 19.8 1.6 18.2| 7646789.7 669157.3 45.481702 -122.665346 4461 9.1 0.9 9 2
92d 1] 10:38:19 12/7/2001| 39.5 1.7 37.8| 7647087.6 668734.4 45.480564 -122.664141 4462 9.1 0.9 9 2
92d 2| 10:39:18 12/7/2001] 39.8 1.7 38.1| 7647089.3 668728.9 45.480549 -122.664134 4467 9.1 0.9 9 2
92d 3| 10:40:09 12/7/2001] 39.7 1.7 38.0f 7647088.8 668729.7 45.480551 -122.664136 4468 9.1 0.9 9 2
92b 1| 10:48:59 12/7/2001| 19.6 1.7 17.9] 7646302.3 668596.5 45.480128 -122.667187 4473 88 1.2 8 2
92b 2| 10:49:58 12/7/2001] 19.3 1.8 17.5| 7646297.6 668613.3 45.480174 -122.667207 4474 88 1.2 8 2
92b 3| 10:50:56 12/7/2001] 19.1 1.8 17.3| 7646298.6 668614.8 45.480178 -122.667204 4479 88 1.2 8 2
92a 1] 11:02:12 12/7/2001| 21.2 1.9 19.3| 7645548.4 668496.0 45.479797 -122.670115 4489 9 1 9 2
92a 2| 11:04:40 12/7/2001] 21.0 1.9 19.1| 7645545.3 668492.4 45.479787 -122.670127 4494 88 1.2 8 2
92a 3| 11:05:31 12/7/2001] 21.0 1.9 19.1| 7645548.1 668486.8 45.479772 -122.670115 4495 88 1.2 8 2
93a 1] 11:17:35 12/7/2001 3.5 2.0 1.5 7645912.6 667254.2 45.476419 -122.668566 4503 89 11 8 2
93a 2| 11:18:35 12/7/2001 3.9 2.0 1.9 7645913.2 667247.9 45.476402 -122.668563 4504 89 11 8 2
93a 3| 11:19:36  12/7/2001 3.5 2.0 1.5 7645901.8 667253.3 45.476416 -122.668608 4509 89 11 8 2
93b 1] 11:26:18 12/7/2001 8.5 2.0 6.5| 7646024.6 667271.4 45.476475 -122.668131 4515 9.0 1.0 9 2
93b 2| 11:27:19 12/7/2001 7.4 2.0 5.4 7646015.0 667269.8 45.476470 -122.668168 4516 9.0 1.0 9 2
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Station 1D Time/Date Depth & Tide Coordinates - NAD 83 GPS Ancillary Data
Oregon State Plane - North Zone

Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
93b 3| 11:28:15 12/7/2001 7.7 2.0 5.7| 7646011.3 667271.1 45.476473 -122.668183 4521 89 11 8 2
93c 1] 11:35:11 12/7/2001| 34.5 2.1 32.4 7646929.6 667372.1 45.476817 -122.664615 4522 87 13 7 2
93c 2| 11:36:04 12/7/2001] 34.5 2.1 32.4 7646927.7 667372.7 45.476819 -122.664622 4527 87 13 7 2
93c 3| 11:36:59 12/7/2001] 36.2 2.1 34.1| 7646929.0 667365.7 45.476800 -122.664616 4528 87 13 7 2
93d 1] 11:50:21 12/7/2001 4.6 2.1 2.5| 7647568.5 667611.4 45.477520 -122.662150 4533 87 13 7 2
93d 2| 11:51:16 12/7/2001 4.4 2.1 2.3|] 7647564.6 667600.2 45.477489 -122.662164 4534 8.7 13 7 2
93d 3| 11:52:10 12/7/2001 4.6 2.1 2.5| 7647577.1 667601.9 45.477495 -122.662115 4539 87 13 7 2
93e 1] 11:57:41 12/7/2001 5.6 2.1 3.5| 7647664.4 667451.3 45.477088 -122.661759 4541 8.7 13 7 2
93e 2| 11:58:37 12/7/2001 5.7 2.1 3.6] 7647670.8 667455.4 45.477100 -122.661735 4544 8.7 13 7 2
93e 3| 11:59:31 12/7/2001 5.8 2.1 3.7| 7647666.9 667454.1 45.477096 -122.661750 4545 8.7 13 7 2
93f 1] 12:39:03 12/7/2001 4.6 2.1 2.5| 7648079.7 667603.9 45.477537 -122.660157 4550 86 1.4 8 2
93f 2| 12:39:58 12/7/2001 4.6 2.1 2.5| 7648076.2 667598.0 45.477521 -122.660170 4551 86 1.4 8 2
93f 3| 12:40:55 12/7/2001 4.7 2.1 2.6| 7648086.0 667600.5 45.477528 -122.660132 4555 88 1.2 9 2
93g 1| 12:45:13 12/7/2001 7.6 2.1 5.5| 7648318.6 667522.1 45.477330 -122.659217 4556 85 15 7 2
93g 2| 12:46:05 12/7/2001 7.6 2.1 5.5| 7648318.1 667522.6 45.477332 -122.659219 4561 85 15 7 2
93g 3| 12:46:57 12/7/2001 7.9 2.1 5.8] 76483245 667522.0 45.477330 -122.659194 4562 85 15 7 2
93h 1] 12:53:51 12/7/2001| 16.6 2.1 14.5| 7648673.8 667567.3 45.477480 -122.657837 4567 88 1.2 7 2
93h 2| 12:54:54 12/7/2001] 16.5 2.1 14.4] 7648674.5 667568.7 45.477484 -122.657835 4568 89 11 7 2
93h 3| 12:55:54 12/7/2001| 16.7 2.1 14.6] 7648666.6 667566.8 45.477479 -122.657866 4573 8.3 1.7 6 2
93i 1] 13:00:33 12/7/2001| 10.8 2.1 8.7| 7648743.4 667553.3 45.477447 -122.657565 4574 84 16 6 2
93i 2| 13:01:25 12/7/2001] 11.7 2.1 9.6| 7648740.5 667552.8 45.477445 -122.657576 4579 84 16 6 2
93i 3| 13:02:14 12/7/2001] 12.5 2.1 10.4| 7648733.7 667547.2 45.477430 -122.657602 4580 84 16 6 2
92h 1] 13:10:11 12/7/2001| 16.1 2.1 14.0| 7649389.2 669086.7 45.481698 -122.655208 4585 84 16 6 2
92h 2| 13:11:02 12/7/2001] 15.7 2.0 13.7] 7649392.3 669099.1 45.481733 -122.655197 4586 84 16 6 2
92h 3| 13:11:59 12/7/2001] 15.7 2.0 13.7| 7649387.8 669095.7 45.481723 -122.655214 4591 84 16 6 2
92¢g 1] 13:15:34 12/7/2001| 14.3 2.0 12.3| 7649128.2 669040.5 45.481553 -122.656220 4592 87 13 7 2
92¢g 2| 13:16:49 12/7/2001] 14.2 2.0 12.2| 7649134.6 669055.1 45.481593 -122.656197 4597 8.7 13 7 2
92¢g 3| 13:17:50 12/7/2001] 13.9 2.0 11.9] 7649126.1 669049.3 45.481577 -122.656229 4598 8.7 13 7 2
92f 1] 13:22:53 12/7/2001 8.5 2.0 6.5| 7648700.0 668970.0 45.481328 -122.657881 4603 8.7 13 7 2
92f 2| 13:23:46 12/7/2001 7.0 2.0 5.0] 7648693.5 668959.6 45.481299 -122.657906 4604 8.7 13 7 2
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92f 3| 13:24:41 12/7/2001 7.2 2.0 5.2| 7648703.6 668955.1 45.481288 -122.657866 4608 87 13 7 2
91g 1] 13:33:21 12/7/2001| 10.6 2.0 8.6| 7649529.6 670220.4 45.484817 -122.654778 4609 87 13 7 2
91g 2| 13:34:07 12/7/2001] 10.8 2.0 8.8| 7649532.4 670224.7 45.484829 -122.654768 4614 87 13 7 2
91g 3| 13:34:57 12/7/2001] 10.6 2.0 8.6| 7649532.4 670224.9 45.484830 -122.654768 4615 87 13 7 2
90h 1] 13:40:29 12/7/2001| 19.1 2.0 17.1| 7649943.3 671085.9 45.487220 -122.653256 4620 86 1.4 6 2
90h 2| 13:41:55 12/7/2001] 23.3 2.0 21.3 7649929.2 671081.4 45.487207 -122.653310 4621 84 16 6 2
90h 3| 13:43:01 12/7/2001| 24.7 2.0 22.7| 7649924.8 671087.0 45.487222 -122.653328 4626 84 16 6 2
89h 1| 13:48:38 12/7/2001| 20.9 2.0 18.9] 7649167.8 671941.5 45.489509 -122.656367 4627 8.7 13 7 2
89h 2| 13:50:20 12/7/2001] 17.0 2.0 15.0| 7649156.5 671933.8 45.489488 -122.656411 4632 8.7 13 7 2
89h 3| 13:51:10 12/7/2001| 15.4 2.0 13.4] 7649153.0 671928.8 45.489474 -122.656424 4633 8.7 13 7 2
89h 4 13:59:08 12/7/2001| 17.7 1.9 15.8| 7649166.4 671930.5 45.489479 -122.656372 4638 87 13 7 2
88e 1| 14:03:45 12/7/2001| 14.6 1.9 12.7] 7648504.0 672992.9 45.492343 -122.659065 4639 87 13 7 2
88e 2| 14:08:07 12/7/2001] 14.0 1.9 12.1| 7648502.4 672988.4 45.492331 -122.659070 4645 84 16 6 2
88e 3| 14:10:30 12/7/2001] 16.6 1.9 14.7] 7648499.9 673002.9 45.492371 -122.659082 4646 85 15 6 2
85a 1| 14:45:48 12/7/2001| 15.8 1.8 14.0| 7646093.1 677324.3 45.504042 -122.668916 4658 86 1.4 6 2
85a 2| 14:49:55 12/7/2001] 16.7 1.8 14.9] 7646075.9 677319.7 45.504028 -122.668983 4659 88 1.2 7 2
85a 3| 14:51:02 12/7/2001| 16.7 1.8 14.9] 7646078.7 677317.2 45.504021 -122.668971 4667 88 1.2 7 2
74b 1| 15:16:53 12/7/2001| 58.4 1.7 56.7| 7642318.5 690099.4 45.538788 -122.684981 4670 9.1 0.9 8 2
74b 2| 15:17:54 12/7/2001] 58.2 1.7 56.5( 7642317.2 690104.8 45.538803 -122.684986 4673 9.1 0.9 8 2
74b 3| 15:18:58 12/7/2001] 58.5 1.7 56.8( 7642312.9 690106.9 45.538808 -122.685003 4674 9.1 0.9 8 2
74a 1| 15:24:14 12/7/2001| 26.8 1.6 25.2( 7642081.9 689886.3 45.538186 -122.685881 4679 89 11 7 2
74a 2| 15:25:09 12/7/2001| 26.7 1.6 25.1( 7642081.6 689888.6 45.538193 -122.685883 4680 89 11 7 2
74a 3| 15:26:07 12/7/2001] 27.1 1.6 25.5( 7642092.7 689887.7 45.538191 -122.685839 4684 89 11 7 2
73b 1] 15:32:29 12/7/2001| 34.0 1.6 32.4( 7641214.9 690858.6 45.540788 -122.689366 4685 87 13 6 2
73b 2| 15:33:19 12/7/2001| 34.4 1.6 32.8( 7641212.1 690865.7 45.540807 -122.689378 4690 86 1.4 6 2
73b 3| 15:34:13 12/7/2001] 34.5 1.6 32.9( 7641204.3 690868.1 45.540813 -122.689409 4691 86 1.4 6 2
71b 1| 15:43:33 12/7/2001| 47.1 1.6 45.5( 7640282.4 693563.0 45.548133 -122.693291 4696 86 1.4 6 2
71b 2| 15:44:32 12/7/2001| 46.8 1.6 45.2( 7640277.2 693563.0 45.548132 -122.693312 4697 86 1.4 6 2
71b 3| 15:45:33 12/7/2001| 46.9 1.6 453 7640271.4 693567.1 45.548143 -122.693335 4702 86 1.4 6 2
71b 4 15:49:38 12/7/2001| 46.6 15 45.1| 7640266.2 693563.8 45.548134 -122.693354 4703 89 11 8 2
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Name No. Raw Tide MLLW No. SVs Stat

hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
70b 1| 15:55:38 12/7/2001| 47.8 15 46.3| 7638907.9 694149.8 45.549639 -122.698717 4708 86 14 7 2
70b 2| 15:56:38 12/7/2001| 47.8 15 46.3| 7638896.8 694150.1 45.549639 -122.698760 4709 89 11 8 2
70b 3| 15:57:49 12/7/2001| 47.8 15 46.3| 7638894.6 694132.7 45.549591 -122.698767 4714 83 1.7 6 2
70a 1] 16:01:49 12/7/2001| 44.2 15 42.7| 7638617.4 693825.6 45.548729 -122.699816 4715 82 1.8 5 2
70a 2| 16:02:42 12/7/2001| 44.4 15 42.9| 7638625.6 693827.2 45.548733 -122.699784 4720 86 1.4 6 2
70a 3| 16:03:39 12/7/2001| 44.3 15 42.8| 7638619.5 693827.5 45.548734 -122.699808 4721 8.3 1.7 6 2
68b 1| 16:10:26 12/7/2001| 24.7 15 23.2 7636986.8 694868.9 45.551467 -122.706290 4726 87 13 7 2
68b 2| 16:11:19 12/7/2001| 24.4 15 22.9( 7636990.3 694872.4 45.551477 -122.706276 4727 8.7 13 7 2
68b 3| 16:12:13 12/7/2001| 24.4 15 22.9( 7636984.4 694867.3 45.551462 -122.706299 4732 78 2.2 6 2
68c 1] 16:18:22 12/7/2001| 59.2 14 57.8 7637284.3 695388.4 45.552914 -122.705184 4733 8.7 13 6 2
68c 2| 16:19:15 12/7/2001| 58.6 14 57.2| 7637275.3 695385.7 45.552905 -122.705219 4738 87 13 6 2
68c 3| 16:20:13 12/7/2001] 58.6 14 57.2 7637283.9 695378.5 45.552887 -122.705184 4739 87 13 6 2
67c 1| 16:25:58 12/7/2001| 42.3 14 40.9( 7636602.0 695519.0 45.553220 -122.707861 4744 87 13 6 2
67c 2| 16:27:11 12/7/2001] 42.1 14 40.7| 7636617.5 695513.2 45.553206 -122.707800 4745 87 13 6 2
67c 3| 16:28:11 12/7/2001] 42.1 14 40.7| 7636613.2 695512.2 45.553203 -122.707816 4750 8.7 13 6 2
67b 1] 16:32:04 12/7/2001| 21.3 14 19.9] 7636458.1 695293.2 45.552591 -122.708398 4751 84 16 5 2
67b 2| 16:33:01 12/7/2001] 19.6 14 18.2| 7636459.8 695311.9 45.552642 -122.708393 4756 8.7 13 6 2
67b 3| 16:33:52 12/7/2001] 18.9 14 17.5| 7636464.2 695318.9 45.552662 -122.708377 4757 87 13 6 2
66¢ 1] 16:39:09 12/7/2001| 52.1 14 50.7 7636173.4 696082.0 45.554732 -122.709593 4762 87 13 6 2
66¢ 2| 16:40:02 12/7/2001] 51.9 1.3 50.6( 7636169.0 696080.3 45.554727 -122.709610 4763 87 13 6 2
66¢ 3| 16:41:08 12/7/2001] 52.2 1.3 50.9( 7636173.1 696082.2 45.554733 -122.709595 4768 87 13 6 2
65b 1| 16:45:42 12/7/2001| 25.2 1.3 23.9( 7635359.6 695962.6 45.554343 -122.712756 4769 87 13 6 2
65b 2| 16:46:41 12/7/2001] 25.1 1.3 23.8| 7635355.6 695958.2 45.554331 -122.712772 4774 86 1.4 6 2
65b 3| 16:47:32 12/7/2001] 25.1 1.3 23.8[ 7635353.1 695960.0 45.554336 -122.712781 4775 86 1.4 6 2
64a 1| 16:52:07 12/7/2001| 33.4 1.3 32.1| 7634704.3 696103.3 45.554680 -122.715328 4780 86 1.4 6 2
64a 2| 16:52:57 12/7/2001] 33.3 1.3 32.0f 7634703.5 696103.7 45.554681 -122.715332 4786 86 1.4 6 2
64a 3| 16:53:56 12/7/2001] 33.2 1.3 31.9( 7634702.6 696102.2 45.554677 -122.715335 4787 86 1.4 5 2
64b 1| 16:59:07 12/7/2001| 46.8 1.3 45.5( 7635092.8 696685.4 45.556305 -122.713875 4792 86 1.4 5 2
64b 2| 17:00:04 12/7/2001] 46.9 1.3 45.6| 7635100.4 696670.1 45.556264 -122.713844 4793 86 1.4 5 2
64b 3| 17:01:04 12/7/2001| 46.9 1.3 45.6| 7635104.1 696668.2 45.556259 -122.713829 4798 86 1.4 5 2
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63b 1] 17:05:18 12/7/2001| 36.9 1.3 35.6( 7634367.2 696784.3 45.556522 -122.716717 4799 85 15 5 2
63b 2| 17:06:31 12/7/2001] 37.0 1.3 35.7| 7634354.8 696790.1 45.556537 -122.716766 4804 85 15 5 2
63b 3| 17:07:31 12/7/2001] 37.0 1.3 35.7| 7634364.6 696786.3 45.556527 -122.716727 4805 85 15 5 2
60b 1| 17:13:46 12/7/2001| 28.7 1.2 27.5( 7632395.9 697739.3 45.558991 -122.724513 4810 85 15 6 2
60b 2| 17:14:40 12/7/2001] 28.9 1.2 27.7| 7632394.5 697747.9 45.559015 -122.724519 4811 85 15 6 2
60b 3| 17:15:40 12/7/2001] 29.9 1.2 28.7( 7632408.4 697750.2 45.559022 -122.724465 4816 84 16 5 2
57b 1| 17:22:51 12/7/2001| 32.0 1.2 30.8( 7631011.2 699088.9 45.562587 -122.730062 4817 8.3 1.7 5 2
57b 2| 17:23:36  12/7/2001] 32.2 1.2 31.0f 7631015.7 699092.4 45.562597 -122.730045 4822 83 1.7 5 2
57b 3| 17:24:30 12/7/2001] 32.2 1.2 31.0f 7631010.4 699090.5 45.562591 -122.730066 4823 8.3 1.7 5 2
55b 1| 17:32:56 12/7/2001| 45.9 1.2 44.7( 7630308.1 700283.9 45.565810 -122.732935 4828 82 1.8 5 2
55b 2| 17:33:52 12/7/2001| 46.0 1.2 44.8( 7630303.9 700282.5 45.565806 -122.732951 4829 82 1.8 5 2
55b 3| 17:34:48 12/7/2001| 46.0 1.2 44.8( 7630301.3 700284.6 45.565811 -122.732962 4834 82 1.8 5 2
52b 1| 17:41:16 12/7/2001| 21.5 1.1 20.4( 7628750.7 701526.4 45.569098 -122.739149 4835 86 1.4 6 2
52b 2| 17:42:08 12/7/2001] 20.9 1.1 19.8| 7628753.4 701524.3 45.569092 -122.739138 4840 8.1 1.9 5 2
52b 3| 17:43:04 12/7/2001] 20.8 1.1 19.7] 7628753.9 701521.5 45.569085 -122.739136 4843 80 20 5 2
14d 1| 8:05:49 12/10/2001| 51.2 0.8 50.4( 7616283.7 722309.1 45.625116 -122.790111 4847 85 15 6 2
14d 2| 8:06:44 12/10/2001] 51.2 0.8 50.4( 7616286.7 722308.3 45.625114 -122.790100 4852 88 1.2 7 2
14d 3| 8:07:36 12/10/2001] 51.3 0.7 50.6( 7616286.1 722308.4 45.625114 -122.790102 4853 85 15 6 2
14c 1] 8:11:34 12/10/2001| 56.9 0.7 56.2( 7615945.8 722337.5 45.625168 -122.791435 4858 85 15 6 2
14c 2| 8:12:29 12/10/2001| 56.7 0.7 56.0( 7615954.6 722339.8 45.625175 -122.791401 4859 88 1.2 7 2
14c 3| 8:13:33 12/10/2001| 56.8 0.7 56.1| 7615947.7 722341.8 45.625180 -122.791428 4864 88 1.2 7 2
10d 1| 8:20:54 12/10/2001| 51.7 0.7 51.0( 7617505.8 725736.2 45.634606 -122.785715 4865 86 1.4 6 2
10d 2| 8:21:53 12/10/2001| 51.8 0.7 51.1f 7617508.2 725736.8 45.634608 -122.785706 4870 88 1.2 7 2
10d 3| 8:22:48 12/10/2001] 51.8 0.7 51.1( 7617506.3 725739.7 45.634616 -122.785714 4871 88 1.2 7 2
%e 1| 8:27:42 12/10/2001| 47.8 0.7 47.1| 7618183.6 726261.5 45.636099 -122.783124 4876 88 1.2 7 2
%e 2| 8:28:45 12/10/2001| 47.7 0.7 47.0| 7618184.9 726268.4 45.636118 -122.783120 4877 88 1.2 7 2
%e 3| 8:29:41 12/10/2001] 49.1 0.7 48.4| 7618177.4 726271.7 45.636126 -122.783150 4882 88 1.2 7 2
of 1] 8:33:45 12/10/2001| 13.9 0.7 13.2| 7618423.7 725937.2 45.635228 -122.782151 4883 88 1.2 7 2
of 2| 8:34:41 12/10/2001] 14.1 0.7 13.4] 7618424.2 725942.3 45.635243 -122.782149 4888 88 1.2 7 2
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of 3| 8:35:34 12/10/2001| 14.4 0.7 13.7] 7618422.3 725941.2 45.635239 -122.782156 4889 88 1.2 7 2
5e 1| 8:46:26 12/10/2001| 27.2 0.6 26.6( 7621466.5 728707.5 45.643058 -122.770564 4894 89 11 8 2
5e 2| 8:48:12 12/10/2001] 27.5 0.6 26.9( 7621470.4 728697.5 45.643031 -122.770548 4895 87 13 7 2
5e 3| 8:49:27 12/10/2001| 27.4 0.6 26.8( 7621477.5 728687.5 45.643004 -122.770519 4899 87 13 7 2
5c 1] 8:54:31 12/10/2001| 55.7 0.6 55.1f 7620888.5 729166.0 45.644271 -122.772873 4900 8.3 1.7 7 2
5c 2| 8:55:28 12/10/2001] 55.9 0.6 55.3| 7620892.8 729156.8 45.644246 -122.772856 4905 9.0 1.0 9 2
5c 3| 8:56:26 12/10/2001] 55.9 0.6 55.3| 7620892.6 729158.5 45.644251 -122.772857 4906 9.0 1.0 9 2
5b 1] 9:00:06 12/10/2001| 24.9 0.6 243 7620469.2 729476.2 45.645089 -122.774546 4911 8.7 13 6 2
5b 2| 9:01:01 12/10/2001| 25.4 0.6 24.8( 7620472.8 729472.3 45.645078 -122.774532 4912 8.7 13 7 2
5b 3| 9:02:00 12/10/2001] 25.1 0.6 245 7620477.3 729475.9 45.645089 -122.774515 4917 88 1.2 7 2
6c 1] 9:07:01 12/10/2001| 51.3 0.6 50.7 7620068.5 728662.1 45.642826 -122.776023 4918 89 11 8 2
6c 2| 9:07:51 12/10/2001] 51.6 0.6 51.0f 7620069.8 728662.5 45.642827 -122.776018 4923 89 11 8 2
6c 3| 9:08:44 12/10/2001| 51.7 0.6 51.1f 7620075.4 728664.0 45.642832 -122.775996 4924 9.1 0.9 9 2
6e 1] 9:12:37 12/10/2001| 18.9 0.5 18.4] 7620605.1 727952.4 45.640922 -122.773848 4929 86 1.4 7 2
6e 2| 9:13:24 12/10/2001] 18.3 0.5 17.8| 7620607.4 727957.1 45.640935 -122.773839 4930 86 1.4 7 2
6e 3| 9:14:19 12/10/2001] 19.5 0.5 19.0| 7620603.9 727957.7 45.640936 -122.773853 4935 86 1.4 7 2
15b 1] 9:30:55 12/10/2001| 20.9 0.5 20.4( 7615421.1 721342.7 45.622400 -122.793375 4936 84 16 7 2
15b 2| 9:31:45 12/10/2001] 20.9 0.5 20.4( 7615424.5 721344.8 45.622406 -122.793362 4941 89 11 8 2
15b 3| 9:32:35 12/10/2001] 20.8 0.5 20.3( 7615425.1 721349.7 45.622419 -122.793360 4942 89 11 8 2
16b 1] 9:36:33 12/10/2001| 21.5 0.5 21.0f 7615580.1 720490.6 45.620076 -122.792659 4947 89 11 8 2
16b 2| 9:37:21 12/10/2001| 21.7 0.5 21.2( 7615588.9 720483.5 45.620057 -122.792623 4948 89 11 8 2
16b 3| 9:38:09 12/10/2001| 21.7 0.5 21.2( 7615586.3 720487.7 45.620068 -122.792634 4953 89 11 8 2
16a 1] 9:42:10 12/10/2001| 12.0 0.5 11.5| 7615158.3 720391.8 45.619772 -122.794296 4954 85 15 7 2
16a 2| 9:42:59 12/10/2001] 11.3 0.5 10.8| 7615158.2 720394.2 45.619779 -122.794296 4959 89 11 8 2
16a 3| 9:43:53 12/10/2001] 11.1 0.5 10.6] 7615156.9 720396.6 45.619785 -122.794302 4960 89 11 8 2
6le 1] 10:38:49 12/10/2001| 41.1 0.4 40.7| 7635311.3 699741.8 45.564701 -122.713349 4974 9.1 0.9 9 2
6le 2| 10:39:44 12/10/2001| 40.8 0.4 40.4| 7635312.8 699742.4 45.564703 -122.713343 4975 88 1.2 8 2
6le 3| 10:40:41 12/10/2001] 41.2 0.4 40.8] 7635319.3 699740.1 45.564697 -122.713317 4980 9.1 0.9 9 2
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Station Rep| Time Date Depth Pred Depth Easting Northing  Latitude  Longitude| Event SNR DOP No. GPS
Name No. Raw Tide MLLW No. SVs Stat
hh:mm:ss mm/dd/yy (ft) (ft) (ft) (ft) (ft) dd.dddddd ddd.dddddd a b c d
Title Block Notes
a SNR - Signal-to-noise ratio - (larger number means stronger signal)
b DOP - Dilution of Precision - (smaller number means more accurate position calculation)
c No. Svs - Number of satellites (space vehicles) - (larger number generally means more accurate position calculation)
d GPS Stat 0 = No Signal (position error unknown)

1 = Stand Alone Mode (no differential correction; position may be off 0-5 meters)
2 = Differential Mode (typically sub-meter accuracy)
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APPENDIX B

SPI Field Log and field log sheets

(This appendix available only as hard copy at thistime)
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APPENDIX C

SPI SAP/QAPP/HSP
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1.0 INTRODUCTION

This document describes the work plans for a Sediment Profile Imaging (SPI) survey of a portion
of the Lower Willamette River (Figure 1). The SPI survey is one element of the Portland Harbor
Remedial Investigation/Feasibility Study (RI/FS) Phase | studies that are being conducted by the
Lower Willamette Group (LWG). These work plans are submitted to the U.S. Environmental
Protection Agency (EPA) in accordance with the requirements of the stipulated agreement
between EPA and the LWG.

SPI will be used as a reconnaissance tool to map a variety of benthic features in the Lower
Willamette River. The objectives of the SPI survey are to generate/supplement an area-wide
understanding of:

Grain size distributions

Patterns in physical disturbance

Benthic community distributions

Gradients in benthic habitat quality, particularly in nearshore areas

The SPI survey will occur from River Mile (RM) 0 (convergence with the Columbia River)
through RM 15 (Ross Island) and will be conducted in May/June 2001.

SPI data will be used to help assess sediment characteristics and patterns of disturbance in the
study area, complimenting the Sediment Trend Analysis (STA") survey that is being conducted
by GeoSea Consulting, and providing additional support for the development of the RI/FS Phase
I Work Plans. As mapped with the SPI system, a disturbance is defined as any factor that is
known to alter benthic community structure. Disturbances can be the result of either
anthropogenic (e.g., chemical contamination, dredging) or natural (e.g., sediment deposition or
scour) factors.

In addition, the SPI survey will provide gross benthic community characteristics throughout the
area. This information will contribute to the development of the conceptual site model for future
risk evaluations by providing information on gradients in both general biological conditions and
in potential fish forage areas. The SPI data may also help focus future chemical, toxicity, or
benthic community sampling and contribute to the selection of reference areas. Finally, SPI
survey data can contribute to the interpretation of other types of data (e.g., sediment chemistry,
bioassays) particularly in defining and mapping “disturbed” areas.
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2.0 OVERVIEW OF SEDIMENT PROFILE IMAGING

The SPI camera system maps benthic conditions in the near-surface sediments (0-20 cm) across
broad areas of seafloor, lake, or river bottoms (Rhoads and Germano 1982, 1986). SPI survey
data are collected in situ by lowering the SPI camera system to the sediment/water interface
(Figure 2). An optical prism descends from the camera frame, vertically penetrates up to 20 cm
of sediment, and obtains an image of the sediment-water interface in profile. Following the
survey, the sediment-profile images are analyzed using an established computer image analysis
interpretive protocol (Rhoads and Germano 1982, 1986). The image analysis process involves
the measurement and storage of a wide variety of features from each image, including grain-size,
erosional or depositional features, the apparent depth of the Redox Potential Discontinuity (RPD)
or the biogenically mixed zone, and the presence and general type of benthic infauna (e.g.,
subsurface deposit feeders vs. suspension feeders). Sediment-profile image acquisition and
subsequent computer image analysis of physical, chemical, and biological benthic parameters
can be accomplished rapidly (i.e., weeks to a few months), thereby providing a “benthic site
walk” of the study area to help focus subsequent sediment sampling.

2.1 PREVIOUS SPI DATA FROM THE LOWER WILLAMETTE

A SPI survey was conducted at the Portland Shipyard in April 1998 (Striplin Environmental
Associates, Inc. (SEA) 1998). The SPI data were collected to supplement and aid in the
interpretation of sediment chemical and biological data collected at this site during the same
period. The objectives of the SPI survey were to evaluate the areal extent of sandblast grit,
evaluate physical (erosive/depositional) patterns on the riverbed and map apparent geochemical
and ecological gradients. For this 1998 survey, the sediment-profile images were evaluated
qualitatively (i.e., without the use of computer digital image analysis methods to be used in the
Lower Willamette survey described in this work plan). Nonetheless, distinct gradients in benthic
features were evident and the overall results of the survey are summarized below.

The two-day SPI survey consisted of the collection of images from 63 stations and the qualitative
image analysis of 165 images. The surveyed area included Swan Island Lagoon, the Portland
Shipyard area, including between the berths, the area downstream of the shipyard and Swan
Island, and the main river channel adjacent to the shipyard. Benthic features observed and
mapped from the images included:

» Surface and buried layers of sandblast grit in and downstream of the shipyard

» Gradients in sediment type and texture ranging from soft, muddy sediments in the lagoon and
downstream of Swan Island to firm, sandy sediments in the main river channel

» Alternating bands of fine sand and mud in some sediment-profile images from the main river
and the area downstream of Swan Island suggesting alternating periods of high and low
energy depositional regimes
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» Relatively shallow apparent RPD depths throughout the area and the widespread presence of
sedimentary methane, particularly in the inner lagoon

» Relatively long-lived, subsurface benthos in the area immediately bordering and downstream
of the shipyard, and near-surface tube-dwellers in the remainder of the surveyed area (i.e., the
shipyard itself, Swan Island Lagoon, and much of the Willamette River)

The distribution of these physical, geochemical, and biological benthic features was used to
make inferences about the relative levels of benthic “disturbance” in the surveyed area (where
disturbance is defined as any factor that alters benthic community structure). Four general
benthic regimes were mapped in the Portland Shipyard area based on this survey. These were:

» A physically-dominated Willamette River channel area characterized by relatively coarse-
grained material, some bedforms, sand over mud sediment layering, surface dwelling
benthos, and relatively shallow apparent RPD depths

» Highly disturbed areas in the main Shipyard, along the shore adjacent to the Coast Guard
facility, and in the northeast corner of Swan Island Lagoon characterized by relatively thin
RPDs, few subsurface biogenic structures, and some physical disturbance features (e.g.,
resuspended layers, very fine sands, surface sandblast grit) that appeared to be due to vessel
activity

» Arrelatively stable, low disturbance area downstream of Swan Island characterized by recent,
unconsolidated deposits of very fine sands overlying silts, relatively deep RPDs, subsurface
biogenic structures, and sedimentary methane

» Moderately disturbed areas throughout most of Swan Island Lagoon and between the
Shipyard and the river channel characterized by intermediate RPD levels, but generally
lacking evidence of deep-dwelling infauna and with some evidence of physical disturbance
(e.g., propwash lag deposits)

The results of the 1998 SPI survey of the Portland Shipyard area illustrate the range and types of
benthic information that this survey technique will acquire throughout the lower Willamette
River in 2001 as part of the Portland Harbor RI/FS Phase | studies.
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3.0 FIELD OPERATIONS AND DATA ANALYSIS
3.1 SURVEY DESIGN AND SAMPLING GRID

SPI images will be obtained from approximately 500 stations in the Lower Willamette River
from RM 0 to RM 15.7. Three replicate image sets will be collected at each station. In general,
stations will be located along regularly-spaced, cross-river transects (Figure 3a-e). Oregon State
Plane, North, NAD 1983/91 geodetic coordinates for the east and west end of each transect are
provided in Table 1 and coordinates for the proposed stations are provided in Table 2. The
federally maintained navigation channel is subject to regular physical disturbance factors, such
as dredging, propeller wash, and bedload sediment transport. As a result, benthic conditions in
the federal channel are likely to be less variable than in the nearshore, off-channel areas.
Therefore, approximately two-thirds of the SPI stations will be placed in the more
heterogeneous, off-channel areas. This sampling strategy also focuses the survey on those
portions of the river that are important to juvenile salmonids that are outmigrating during this
season (Knutsen and Ward 1992).

The study area has been divided into three subareas with different sampling designs as described
below. The densest station grid will be sampled in the main Portland Harbor area (RM 3-9.7),
the region that is the focus of the RI. SPI data from this area may contribute to the development
of RI sampling strategies and may help in the interpretation of other data types. The lower (RM
0-3) and upper (RM 9.7-15.7) river will be sampled at a lower station density. These data will
catalog general bottom conditions and habitats in these river segments and may help locate
reference sites for the R1. Overall, the SPI survey will provide an inventory of benthic
conditions in the Lower Willamette.

Lower River (RM 0 to RM 3): A total of 16 cross-river transects spaced 300 meters apart will
be sampled (Figure 3a). On each transect, stations are located at real-time target depth contours
(10 and 20 ft isobaths) on both sides of the federal channel and in the channel itself (40+ ft
isobaths). Typically, 6 stations will be occupied on each transect. Four stations will be located
in the nearshore shallow (< 20 ft) areas outside the channel and 2 will be located in the channel
(> 40 ft) including both toe and mid-channel areas (Figure 4). Because the width of the channel
relative to the width of the river varies from place to place, the number of stations per transect is
varied somewhat (i.e., fewer stations are designated along transects where the channel occupies a
larger proportion of the river). Approximately 90 stations will be occupied in the lower river.

Portland Harbor Area (RM 3 to RM 9.7): A total of 54 cross-river transects spaced 200
meters apart will be sampled in the Portland Harbor Area (Figure 3a-c). As in the lower river,
stations are located along each transect at the target depth contours on each side of the federal
channel and in the channel itself. Approximately 6 stations are designated on each transect. As
in the lower river, 4 stations will generally be located in the nearshore shallow (< 20 ft) areas
outside the channel and 2 will be located in the channel (> 40 ft) including both toe and mid-
channel areas (Figure 4). Because the width of the channel relative to the width of the river
varies significantly from place to place along this portion of the river, the number of stations per
transect is varied (i.e., fewer stations are included on transects where the channel occupies a
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larger proportion of the river). Swan Island Lagoon and other off-river areas will also be
sampled. In these areas, stations are randomly staggered along the transects. Approximately 320
stations will be occupied in the Portland Harbor area.

Upper River (RM 9.7 to RM 15.7 - through Ross Island): A total of 24 cross-river transects
spaced 400 meters apart will be sampled in the upriver area (Figure 3d-e). As in the other areas,
stations are designated along each transect at target depth contours on each side of the federal
channel and in the channel itself. The federal channel terminates at RM 11.7. Upriver of this
point, stations will be located at target depths by the field crew based on the vessel’s sonic depth
finder readings. Generally, 4 stations will be occupied on each transect, with up to 3 placed in
the nearshore shallow (< 20 ft) areas and one located in the channel or a relatively deep mid-river
location. Several stations will also be located in Ross Island lagoon. The lagoon has been well-
studied in recent years by the Port of Portland and the SPI results generated by this study will
therefore be directly compared with other types of benthic data (e.g., sediment chemistry and
toxicity). A total of approximately 90 stations will be occupied in the upper river.

3.2 FIELD OPERATIONS
3.2.1 Camera Operation

A Benthos Model 3731-A Sediment Profile Camera (Benthos, Inc., North Falmouth, MA) will
be used to collect all sediment-profile images (Figure 2). The Benthos camera is designed to
acquire two images per deployment, one at 5 seconds after the camera contacts the sediment and
another 20 seconds after sediment contact. Acquisition of multiple images as the camera
penetrates the sediment ensures that useful information is gathered even in the event of camera
over-penetration.

To acquire data at a SPI station, the vessel is piloted to the location and the camera is deployed
outboard. The SPI camera is then lowered and suspended just above the bottom while the water
depth and the vessel’s position are verified. Once confirmed that the vessel is within 50 ft of the
designated target, the camera is lowered to the river bottom and an image set collected. In
general, two replicate image sets (within 50 ft of the target location) will be collected at each
station to ensure the acquisition of a useable image at each location and provide some indication
of small-scale variability.

The field crew will record observations and pertinent information at each sampling station in a
SPI field log. Information recorded on the field log data sheets (Figure 5) will include personnel,
date, station, time, water depth, camera frame count (to verify proper film advancement), and
prism penetration based on the camera frame’s penetration indicator. Following film
development, typically at the end of each day, a quick assessment of the acceptability (e.g.,
adequate penetration, proper camera function, good film processing) of each image will be made
and noted on the log sheets. This will allow the field crew to reoccupy any stations where an
optimal image was not obtained and adjust sampling methods as needed (e.g., add or remove
weights on camera) on the following survey day.
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3.2.2 Positioning

A differential global positioning system (DGPS) will be used for precise navigation. DGPS
consists of a GPS receiver on the sampling platform and a differential receiver located at a
horizontal control point. At the control point, the GPS-derived position is compared with the
known horizontal location, offsets or biases are calculated, and the correction factors are
transmitted to the GPS receiver located on the sampling vessel. The GPS receiver routes latitude
and longitude to an integrated navigation system, which displays the vessel's position in plan-
view. Navigation data such as range and bearing from the target sampling location are provided
at a user-defined scale to guide the vessel's pilot to the desired location.

Differential GPS can provide accuracies on the order of £1-5 meters. Positioning accuracies on
the order of £1-3 meters will be achieved by avoiding periods when the signal is weak. Weak
signals can result from proximity to large ships or other structures. If possible, sampling at
locations where the GPS signal is weak will be postponed until nearby ship traffic clears and the
signal improves. Proposed geodetic coordinates (Oregon State Plane, North, NAD 1983/91) for
each sampling station are provided in Table 2.

The following quality assurance/quality control (QA/QC) procedures will be followed to ensure
precise and accurate positioning:

e Setup procedures for the navigation system will be established and followed aboard the
research vessel to ensure that the antennas are always in the same location.

» To verify accurate horizontal control, a known position will be occupied daily, prior to
survey operations. A log will be kept of the daily fixes to identify any errors in the
navigation system.

» Each day before field operations, the navigator will check the system’s hardware and
software to make sure the computer, peripherals, and diskettes are functional.

» A proper supply of electronic and mechanical spare parts will be maintained on shore and
aboard the research vessel to ensure minimal downtime.

3.2.3 Sampling Vessel

The R/V NANCY ANNE will be used to deploy the SPI camera. This vessel is a 36 ft shallow
draft catamaran with a 2,000 Ib capacity winch. It is powered by twin 120 hp Volvo stern drives.
The R/V NANCY ANNE is owned and operated by Marine Sampling Services, Burly, WA.

3.2.4 SPI Image Collection QA/QC

The SPI Chief Field Scientist is responsible for mobilizing and operating the camera,
maintaining the SPI field log, verifying vessel navigation accuracy, following and, if warranted
based on site conditions, adjusting the SPI survey plan, and following SPI sampling procedures.

Privileged and Confidential: Work Product Prepared in Anticipation of Litigation



Striplin Environmental Associates, Inc. 7
Lower Willamette River Sediment Profile Image Survey

Draft SAP/QAPP/HSP

24 April 2001

The SPI Field Scientist is also responsible for image review at the end of each survey day to
ensure image quality and, if necessary, re-direct the sample plan for the following survey day.

The following QA/QC procedures will be followed when deploying the SPI camera and
collecting sediment-profile images.

1. Prior to mobilization of the SPI equipment to the field site, the primary and back-up cameras
are bench tested to ensure that the cameras are working properly and that settings (e.g.,
focus) are optimal. The spare parts and tool Kits are checked and batteries are fully charged.
Film and other expendables are acquired.

2. At the beginning of each survey day, the time on the SPI camera data display is synchronized
with the internal clock on the computerized navigation system being used to conduct the
survey. Each SPI station replicate is identified by the time recorded on the film and on disk
along with vessel position. The field crew keeps redundant sample logs. Test photos are
taken on deck at the beginning of the day and at periodic intervals throughout the day to
verify that all internal electronic systems are working.

3. After deployment of the camera at each station, the frame counter is checked to make sure
that the requisite number of replicates has been taken. In addition, a prism penetration depth
indicator on the camera frame is checked to see that the optical prism has actually penetrated
the bottom to a sufficient depth to acquire a profile image. If images have been missed
(frame counter indicator) or the penetration depth is insufficient (penetration indicator),
additional replicates are taken (following the addition of extra weights, if warranted).

4. Film is developed at the end of every survey day to verify successful data acquisition; strict
controls are maintained for development temperatures, times, and chemicals to ensure
consistent density on the film emulsion so as to minimize interpretive error by the computer-
image analysis system. The film is then visually inspected under magnification. Any images
that are of insufficient quality for image analysis are noted, and the sampling locations can be
reoccupied on the next survey day, if warranted.

3.3 IMAGE ANALYSIS

In general, one replicate image will be analyzed from each station. The image analyst will select
the best quality (e.g., deepest penetration) image from each pair of station replicates for full
computer image analysis. If the two replicates vary notably in character from the selected
replicate, the analyst will note this in the image analysis log. Both replicates may be analyzed at
stations with notable intra-station heterogeneity.

Measurements of physical and biological SPI parameters will be made both visually and using a
computerized image analysis program. Color SPI slides will be scanned into photo-cd format
(*.pcd) at five different resolutions. Digital images of the SPI slides will be balanced for
intensity and color saturation and then imported in SPSS Science SigmaScan Pro® 5.0 for
analysis. During each computer analysis session, the image analysis system will be calibrated to
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a known scale. SPI parameters to be measured for this survey include: prism penetration depth
(mean, minimum, and maximum), sediment grain size major mode and range, boundary
roughness (i.e., extent of surface relief), number and size of mud clasts, depth of the apparent
RPD (mean, minimum, and maximum), sedimentary methane (number and area of voids), and
the infaunal successional stage, as defined in Rhoads and Germano (1982). An experienced SPI
scientist will conduct the image analysis. Upon completion of image analysis, a senior SPI
scientist will conduct a QA/QC review to ensure quality and accuracy. This QA/QC step
consists of a review of all measured parameters on 100% of the images. Parameters that require
reassessment based on the senior SPI scientist’s expertise are flagged and remeasured by the
original image analyst. This process is repeated until the senior SPI scientist approves all data.
The specific measurement protocols and interpretive criteria for the SPI parameters are discussed
below.

3.3.1 Prism Penetration Depth

The prism pentration depth is determined by digitizing the area of the sediment column and
dividing the area by the width of the image. This measurement represents the average depth of
penetration of the SPI camera prism into the sediment column. In addition, the maximum and
minimum penetration depth are measured. If the weight of the descending camera prism is fixed
throughout a survey, differences in penetration depths across the survey area provide a relative
measure of sediment-water content (porosity) and shear strength. If the weight loaded on the
camera frame is varied during the field survey to optimize penetration, then this is noted on the
data analysis worksheet (Figure 5) and taken into account during the data evaluation process.

3.3.2 Boundary Roughness

Boundary roughness is measured as the difference between the maximum and minimum depths
of penetration. When apparent, surface relief is designated as being derived from either physical
(e.g., sand ripples) or biological processes (e.g., feeding pockets). Boundary roughness values
can be indicative of bedform heights or the relief of biogenic structures such as fecal mounds or
surface burrows.

3.3.3 Sediment Type and Grain-Size

Using SPI, grain size is reported as the grain size major-mode. The grain size major-mode is the
grain size class that comprises the largest percentage of the optical sample. Grain-size major
mode is measured from the SPI images by overlaying a template of known grain-size ranges and
matching the sediment grain-size in the SPI images to the closest fraction in the template. Grain-
size ranges are reported as phi units and grain size ranges consist of: >4, 4-3, 3-2, 2-1, 1-0, etc.
phi size fractions. The limit of this optical technique for differentiating individual grains is
approximately 0.062 mm (4 phi), which corresponds to the break between very fine sand and silt.
Using this technique, silts and clays are combined as the >4 phi fraction because particles >4 phi
(silts and finer) cannot be optically differentiated.
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3.3.4 Apparent Redox Potential Discontinuity (RPD) Depth

Oxidized sediments at the sediment-water interface have a higher reflectance, and frequently a
different color, than underlying reduced sediments. Typically, oxidized sediments exist as a thin
surface band of olive to tan sediment overlying reduced grey to black sediment at depth. Rhoads
(1974) noted that in the absence of bioturbating benthic infauna in marine muds, the high
reflectance layer persists only 2-3 mm downward into the sediment from the sediment-water
interface. The supply of oxygen to non-bioturbated sediment is controlled by Fickian diffusion.
In the presence of bioturbating macrofauna, RPDs may be considerably deeper as the infauna
physically mix and irrigate the sediments to depth as they burrow and feed. Infauna mix surface
ferric oxide-hydroxide coated particles downward into the sediment column, below the actual
RPD or Ey = 0 horizon, and these oxidized coatings persist for some time in the reducing,
subsurface sediment environment. Consequently, the thickness of the oxide-coated particle layer
evident in SPI images is referred to and measured as the apparent RPD. The apparent RPD is
measured as the average thickness of this surface band of oxidized sediments across the entire
width of the SPI image. In addition to the average RPD, minimum and maximum RPD depths
are also measured.

An assumption made in measuring apparent RPD depths in SPI images is that, given the
complexities of iron and sulfate reduction-oxidation chemistry, reddish-brown or lighter
sediment color tones (Diaz and Schaffner 1988, Rhoads and Germano 1986) are indications that
the sediments are oxic, or at least are not intensely reducing. This is in accordance with the
classical concept of RPD depth, which associates it with sediment color (Fenchel 1969, Vismann
1991). The apparent RPD is an important measure integrating pore water dissolved oxygen
conditions, sedimentary organic enrichment, and biogenic mixing rates over time.

Another important characteristic of the apparent RPD is the contrast in reflectance values at its
boundary. This contrast is related to the interactions of the degree of organic loading, biogenic
or physical sediment mixing, and bottom-water dissolved oxygen content. Inputs of labile
organic matter coupled with low water column flushing rates can exceed the system’s ability to
remineralize the organics and thereby increase sulfate reduction rates (and the abundance of
sulfide end-products) (Rhoads and Germano 1986). This results in more highly reduced (lower-
reflectance) sediments at depth and higher apparent RPD contrasts. In regions of low RPD
contrasts, images with high contrasts can indicate localized sites of high organic-rich material
input and/or restricted water-column exchange rates.

The apparent RPD is useful in assessing the quality of a habitat for epifauna and infauna from
both physical and biological points of view. The depth of the apparent RPD in sediment-profile
images has been shown to be directly correlated to the quality of the benthic habitat in polyhaline
and mesohaline estuarine zones (Rhoads and Germano 1986, Revelas et al. 1987, Day et al.
1988, Diaz and Schaffner 1988, and Valente et al. 1992). Controlling for differences in sediment
type and physical disturbance factors, thin RPDs (<1 cm) can be indicative of chronic benthic
environmental stress or recent major disturbance.
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In addition, because the rate of depression and rebound of the apparent RPD is relatively slow
(on the order of 200-300 micrometers per day), this parameter has a relatively long time constant
and measurable changes in the apparent RPD depth in SPI images can be detected over periods
of weeks to months (Germano and Rhoads 1984). Therefore, this parameter is effective for
documenting changes (or gradients) that develop over seasonal or annual time-scales related to
water temperature, infaunal assemblages, or sediment oxygen demand cycles.

Comparatively few SPI surveys have been conducted in freshwater systems, such as the Lower
Willamette River. Fisher (1982) points out, however, that the major geochemical difference
between freshwater and marine systems is the paucity of sulfate in freshwater. As a result,
sulfate reduction in freshwater is much less important in the remineralization of organic matter
than methanogenesis. Nonetheless, sulfate-reducing bacteria are present in freshwater sediments
and iron sulfides are important solid phase constituents of the sediment column. The principle
sources of the sulfur in most freshwater systems are sulfur-containing organic compounds rather
than aqueous sulfate. Regarding the apparent RPD measurement in freshwater sediment-profile
images, reducing sedimentary conditions should still be revealed by the presence of low-
reflectance (gray to black), iron sulfide-rich sediments. Furthermore, the depth to these dark
sediments, assuming the water column is aerobic, should still reflect the interaction between
labile organic matter input and biogenic mixing rates (which, in turn, are a function of benthic
assemblage type). Finally, subsurface methane formation should be much more widespread in
freshwater and may not necessarily be an indicator of severe organic over-enrichment as it is in
marine systems (see below).

3.3.5 Sedimentary Methane

As pore-water oxygen, nitrate, and sulfate are depleted in the sediment column, methanogenesis
occurs (methane is a by-product of organic matter decomposition when CO; is used as the
electron acceptor). In sediment-profile images, the process of methanogenesis is detected by the
appearance of methane bubbles in the sediment column. The gas-filled voids are readily
discernible in SPI photographs because of their irregular or circular aspect and glassy texture
(due to the reflection of the strobe off the wall of the gas-filled void). When observed, the
number and total area occupied by methane bubbles in the SPI image are measured. The
presence of methane in the sediment column can indicate an oxygen-stressed environment.
Oxygen stress may be caused by either low dissolved oxygen conditions in the overlying water
column, or alternatively, by high sediment oxygen demand associated with bacterial
decomposition of organic matter.

Because of the much lower levels of sulfate in freshwater compared to marine systems,
methanogenesis occurs more readily in freshwater sediments and methane was observed in
numerous SPI images collected at the Portland Shipyard in April 1998 (SEA 1998). In marine
systems, abundant methane formation is indicative of severely organically-loaded or oxygen-
limited environments. This is not likely the case in a system such as the Lower Willamette.
Nevertheless, the distribution and abundance of sedimentary methane in the survey area should
reflect relative degrees of organic enrichment.
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3.3.6 Infauna Type and Biogenic Structures

There is a recognized sequence of benthic recolonization following both spatial and temporal
disturbances in marine, fine-grained (muddy) areas (Pearson and Rosenberg 1978; Rhoads and
Germano 1982, 1986). Rhoads and Boyer (1982) describe a generalized sequence in which
dense aggregations of near-surface, tube-dwelling infauna recruit to an area immediately
following a disturbance and are replaced in time by larger, deeper-dwelling subsurface feeding
infauna. Distinctive biogenic features associated with these different infaunal assemblages can
be seen in SPI images. This infaunal successional paradigm has helped guide the interpretation
of biological features (both benthic organisms and their biogenic structures) observed in
sediment profile images and provides a framework for the ecological interpretation of the images
in nearshore marine systems (Revelas et al. 1987, Grizzle and Penniman 1991, Valente et al.
1992).

As in marine systems, the activities of freshwater benthos affect sediment textures. However,
much less is known about the changes in benthic assemblages that accompany freshwater benthic
disturbances. Freshwater sediments are inhabited by a variety of macrobenthos (organisms
retained on a 500 p sieve); these include oligochaetes, amphipods (e.g., Hyalella), insect larvae
(chironomids), and freshwater bivalves (e.g., unionid clams). The life histories of these types of
freshwater infauna have been described (McCall and Tevesz 1982, Fisher 1982) and these
parallel marine animal-sediment interrelationships to some extent. For example, some forms,
such as chironomid (insect) larvae, construct semi-permanent tube dwellings and feeding
burrows that have notable, localized effects on sediment and pore-water characteristics (McCall
and Tevesz 1982, Fisher 1982). Also, subsurface deposit feeders, such as tubificid oligochaetes,
bioturbate sediments to variable feeding depths. Deep-dwelling mobile infauna, such as unionid
clams, can thoroughly mix the top 10 centimeters of the sediment (McCall and Fisher 1980,
McCall et al. 1979).

While fewer studies have been conducted in brackish and freshwater systems, information on
freshwater benthic responses to disturbance and some non-marine SPI data sets do exist (McCall
and Soster 1990; SEA 1997, 1998). Work in Lake Erie suggests that large numbers of ostracods
and naid oligochaetes are early post-disturbance colonizers, followed by tube-dwelling
chironomids and, later, deeper-dwelling deposit feeding tubicifid oligochaetes (McCall and
Tevesz 1982). A SPI survey of Milwaukee Harbor, Wisconsin found that dense aggregations of
oligochaetes were associated with areas of organic enrichment related to sewage effluent
discharges (Shen and Boyer 1984). A SPI survey adjacent to a former log treating facility and
active lumber mill in Lake Washington (Renton, Washington) found dense, oligochaete tube
mats concentrated in a transitional zone between nearshore organically enriched areas and
offshore ambient lake conditions (SEA 1997). For this survey, the following biogenic structures
will be noted and measured in each analyzed image: 1) the number and minimum and maximum
depths of feeding pockets or voids; 2) the density (#/cm) of worm tubes at the sediment-water
interface; 3) the presence and thickness of fecal pellet layers; and 4) the presence and type of
epifauna. The significance of these biogenic features as potential indicators of benthic
community function and disturbance history will be documented. However, no attempt will be
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made to strictly interpret spatial trends in biological features according to the marine
successional stage paradigm described in Rhoads and Germano (1982, 1986).

12
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4.0 DATA REPORT

Following the completion of the image analysis and SPI data mapping, a draft SPI data report
will be prepared detailing the results of the survey. At a minimum, this data report will include:

» Narrative descriptions of the data collection and analysis procedures, including any
deviations from procedures presented in this work plan

» Maps of key SPI parameters (e.g., grain-size, apparent RPD depths, widespread biogenic
structures)

» Appendices containing tabulations of actual station coordinates, all measured SPI parameters,
and color reproductions of all images analyzed

» Discussion of the SPI results, including comparisons with other Portland Harbor data sets
(e.g., the STA survey), as appropriate

Following the receipt of EPA comments on the draft data report, a final SPI Data Report will be
prepared.
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